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HARRY AND LUCY 

CONCLUDED. 



Our travellers next arrived at Frankland 
Hall, in Staflfordshire, where they were to 
spend three days, with their friends, Mr. 
and Mrs. Frankland. 

The first day at dinner, an old gentle- 
man observed, that the pie dishes of Wedg- 
wood's ware were good contrivances for 
keeping vegetables hot, and remarked, 
how very like real pie-crust one of them 
looked. 

Mr. Frankland, who had been an inti- 
mate friend of thelafe Mr. Wedgwood, said 
that he was present the first day when one 
of these imitations of pie-crust appeared 
at dinner: the children of the family did not 
mistake it for a real pie, and Mr. Wedg- 
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wood had new ones made repeatedly, till 
at last one appeared so perfect, that at a 
little distance it could not be known from 
pie-crust. " When I took off the cover," 
said Mr. Frankland, " the child next me 
was agreeably surprised to hear it jingle 
on the dish." 

" Besides this," said the old gentleman, 
^* Mr. Wedgwood made a number of little 
every-day useful contrivances ; that dish, 
in which there is a well for the gravy. 
In the olden times, unhappy carvers were 
obliged to poke under the heavy sirloin 
for gravy ; or to raise and slope the dish, 
at the imminent hazard of overturning the 
sirloin, and splashing the spectators. 
Knife, fork, spoon, slipping all the while, 
one after another, into the dish ! And, ten 
to one, no gravy to be had after all ! No- 
thing but cakes of cold grease. But now, 
without poking, sloping, splashing, the 
happy carver, free from these miseries of 
life, has only to dip his spoon into a well 
of pure gravy. Thanks. to the invention 
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of (me man, all men, women, and chil- 
dr©Q, may now have gravy without stoop- 
ing the dish. So I give you, gentlemen and 
ladies, for a toast, ^ The late Mr. Wedg- 
wood, and the comforts of life.' "" 

After he ^ had drank his glass of wine, 
the old gentleman continued speaking :-— ^ 

'* I remember that Mr. Coze, the travel- 
ler, was pleased by meeting with a beautiful 
service of Wedgwood ware in Russia. I 
dare say he might find one now in Siberia. 
Last year, when I was in Holland, I learnt, 
that even the town of Delft, which, for 
many years, used to furnish all Europe 
with crockery, is now Bup{died from Eng- 
land with our Staffordshire ware." 

The conversation next turned on China, 
and Chinese artists* 

** They are very exact," said Mr, Frank- 
land, ^^ in imitating whatever is bespoken 
from fhem, but sometimes they carry this 
to a degree of provoking stupidity." 

Of this he gave an instance. A lady 
wanted to match some of the plates of a 
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remarkably handsome service of china, 
which had been given to her husband by 
the East India Company. She sent a 
pattern to China, and bespoke some dozens 
to be made exactly the same. In due 
time they arrived, were unpacked, but, 
to her surprise and mortification, the lady 
found, that every one of the new plates had 
the appearance of a crack across it ; and, 
on examining the plate which had been 
sent as a pattern, it was found that there 
was a crack in it, which had been exactly 
imitated. 

Even Harry, though beloved exactness, 
thought this was too much. 

Lucy observed the beauty of the china. 
On her plate there lay, or there seemed to 
lie, a convolvulus : it looked so natural, that 
she thought she could take it up. On her 
mother's was a Celsia, a geranium on aur 
other, and on Harry's a honeysuckle, of 
which she could almost fancy that she 
smelt the perfume. Even as she eat her 
ripe cherries, she paused to examine these 
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flowers. She thought it the most beauti- 
fill china she had ever seen. When she 
went into the drawing-room she saw on 
die chinmey-piece flower-pots of the most 
delicate blue, with white figures on them, 
embossed like ivory, and exquisitely carved.. 
The drapery on the figures was so light, that 
it seemed as if blown by the wind, and so 
transpieirent^ that she could see the blue 
ground through it. 

Mrs. Frankland came to Lucy, as she 
was looking at these flower-pots, and told 
her that they were Wedgwood's ware, as 
well as the plates which she had ad- 
mired at the dessert 

"Wedgwood's ware!" repeated Lucy. 
" I thought that Wedgwood's ware was 
always black or cream-coloured, such as 
the common yellowish plates." 

Mrs. Frankland told her there was a great 
variety of Wedgwood's wares. She took 
her into a cabinet at the end of the draw- 
ing-rooni, where she showed her several 
vases, made in imitation of antiques, which 



Digitized by VjOOQIC 



6 

had been dtig up from the ruins of Etruria, 
in Italy, and thence called Etruscan. Some 
had red grounds, with blade figures ; others 
red figures, on black grounds ; others, whicli 
were called jasper, were very valuable. 
After Lucy had examined and aidmired all 
these, Mrs. Frankland said she would show 
her another, which was more valuable than 
all the rest. The original, from which it 
was exquisitely imitated, cost the present 
possessor four thousand guineas. As she 
spoke she opened the case which c(mtained 
the vase, and carefully raised it from its 
crimson-cushioned bed. 

" I know it, I have seen it before, mam- 
ma," exclaimed Lucy. 

"Seen it before, Lucy !" said her mo- 
ther. "Where?" 

" In a book, when I was reading to you, 
mamma." 

" You mean, that you have seen an en- 
graving of it," said her mother. 

" Yes, mamma, you remember the three 
views in the Botanic Garden, of a vase just 
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liketbi£b ^th a dark grpui^d and white 
figures* I cantiQt recollect the name of it, 
but I know it was dug up Out of ruins." 

Her mother told her it was called the 
Barberini, or Portland vase. Barberini 
from the name of the Italian family to whom 
it had belonged ; and Portlatd from the 
Duchess of Portland, by whom it had been 
purchased and brought to England. 

Lucy, whose memory was now awakened, 
recollected Dr. Darwin's beautiful lines 
addressed to Mr. Wedgwood, " Oh friend 
of art r but she refrained from repeating 
them, for which Harry gave her credit 
due. 

Mr. Frankland, who now came into the 
room, told her, that the ancient Etruscan, 
or Greek vases, were produced by a diflfer- 
ent process from that which Mr. Wedg- 
wood used in making his. They appear 
to have been made by covering the parts 
representing the figures and ornaments, 
after their outlines had been traced, and 
then dipping the red ware in a black paint 
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The lines of the drapery, &c. wejfe after- 
wards traced in the same colour. In those 
ancient vases, the colour, which was red, 
was in the body of the ware itself. In 
Mr. Wedgwood's imitations, both the red 
and black are painted on the porcelain, or 
rather on the biscuit ; the name 'which is 
given to the ware after its first baking in 
the furnace. He was the first person who 
made what are called dry colours, or enar 
mel, without lustre, without shining. 
' Harry thought that the smoothness and 
polish of these vases was more beautiful 
than any glazing. 

" And much safer, and more durable," 
said Mr. Frankland. " These colours 
cannot be injured by damp, or fire, or air, 
or acid, and will last as long as t^e sub* 
stance itself. You may have observed, 
that the glazing on common earthenware 
runs into little cracks." 

" Yes," said Lucy, " I have often ob* , 
served them covering a plate, like net-- 
work. They look very ugly." . 
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^ But what is much worse," continued 
he, " in most kinds of glazing, lead is em- 
ployed, which, when dissolved in certain 
acids, is poisonous. 

Lucy observed, that glazing looked some- 
thing like glasSy and from the sound of the 
words too, she h^wfeA glazing came from 
glass. It might at first have been called 
glassing." 

" Yes," said Mr, Frankland, " and there 
is, as you observe, a resemblance between 
the outside of some porcelain and glass. * 
But the difference between glass and 
porcelain is, that porcelain is but ^e- 
mivitrifiedy that means half turned to 
glass. The managing the heat so as 
to stop the vitrification, or turning to 
glass, at the right time, is one of the 
most important points in making porce- 
lain." 

Lucy returned to admire the beauty of 
the Wedgwood's ware, repeating, that she 
thought it much prettier than Chinese 
china. 
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" Besides the beauty of form, and co- 
lour, and texture," continued Mr, Frank- 
land, '• the utility is great. It is not only 
perfectly safe for all culinary purposes, but 
most durable for some cbemical experi* 
ments, in whieh the vessels must be ex- 
posed to great heat." 

Mr. Frankland showed them a crucible 
and a retort, made of Wedgwood's ware, 
and Mrs. Frankland showed a white pestle 
and mortar, which looked like marble, but 
which was of Wedgwood's ware, and used 
for pounding medicines. 
, Harry asked whether the potteries, where 
all these were made, was near Frankland 
Hall. 

" Yes, within a few miles of us," said 
Mr. Frankland, " at a village to which 
Mr. Wedgwood gave the name of Etruria, 
and where he established a manufactory, 
whose productions are probably more 
known, and more useful to a greater num- 
ber of people, than ever were those of the 
ancient Etruria." 

Mr. Frankland said, that he would the 
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next day take Hany and Lucy to see these 
works. In the mean time, as Hairy seemed 
anxious to know more, he told him all that 
he thought could interest him, concerning 
the history of the Staffordshire potteries. 
The clay of this part of England being fit 
for making some kinds of earthen ware, 
there have been potteries, or remains of 
potteries, in Staffordshire, ever since the 
time when the Romans were in Britain ; 
but they had continued in a rude state for 
ages, as no person of industry or know- 
ledge had attempted their improvement, 
till, aboutahimdred and twenty years ago, 
when two brothers of the name of Elers 
came from Holland, settled here, and ma- 
nufactured a red unglazed porcelain. Af- 
terwards they made a sort of brown glazed 
stoneware, coarse and heavy, yet the glaz- 
ing of these, such as it was, could not 
be performed without great inconveni- 
ence. They used muriate of soda, which 
they threw into the oven at a certain time 
of the baking of the vessels. The fumes 
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from this were so odious, that the neigh-- 
bourhood were alarmed, and- forced the 
strangers to abandon their potteries, and 
quit the country. Soon afterwards, a 
workman^ who had found out the secret of 
their mode of glazing, for even that was a 
secret, pursued the same method in a pot- 
tery of his own ; and this was suffered to go 
on in spite of the nauseous fumes, be^ 
cause the inhabitants found the jars they 
made so useful for holding their butter. 
They were employed chiefly for this pur- 
pose, and the manufactory was called the 
Butter Pottery. On glazing days, how- 
ever, the nuisance was terrible, the offen- 
sive fumes spread to a distance of six or 
seven miles. Thick clouds from these 
furnaces rose over the hills, and filled the 
valleys with their dense vapours. 

The first great improvement in our pot- 
teries was made in the substance of the 
ware itself, by introducing ground flints into 
the composition, and then was made what 
is still called white stone ware. It is used 
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for many purposes. You may have seen 
it, for instance, for Seltzer water bottlea. 

" I know what you mean," said Lucy. 

^' This was the safest and best ware we 
had," continued Mr. Frankland, *^ before 
Mr. Wedgwood's time. It is said, that the 
first idea of using powdered flints was 
suggested to a poor Staffordshire potter, 
by accident." 

*' By accident ! I am glad of it," said 
Lucy. ^^ I like to hear of discoveries 
made by accident, especially by poor 
people." 

, " There was a Staffordshire potter, 
whose name is forgotten, or whose name I 
forget, he stopped on a journey to London, 
at Dunstable, in Bedfordshire, where the 
soil is flinty and chalky. He consulted 
the hostler of the inn where he stopped, 
about some disorder in his horse's eye. 
The hostler advised that powdered flint 
should be put into the eye ; and for this pur- 
pose he threw a flint into, the fire to cat- 
cme^ that is to bum it, that it might be 
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more easily pulverisSed. The potter, who 
was standing by, observed the great white- 
ness of the calcined ftint, and being an in- 
genious, as well as an observing man, im- 
mediately thought of applying this circum- 
stance to the improV-ement of his pottery. 
He first tried the experiment of mixing 
finely-powdered flints with tobacco pipe 
clay; he succeeded to his hopes, and 
made white stone ware, which put aH the 
brown and coloured stone ware out of fa- 
shion. Ugly as you think it, Lucy, it was 
much approved, till Wedgwood came, and 
gave us something better — that cream- 
coloured ware, which was called queen's 
ware, because it was first patronized by 
Queen Charlotte. It was then, and not 
many years ago, prized in palaces ; now it 
is used in every cottage, and known in 
every place where plates or dishes arcf to 
be found. After this queen*s ware, he in- 
vented all the varieties which you have 
seen, and many more.'' 

Mrs. Frankland rang Ae bell, and or- 
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dered the servant to bring a plate of cream 
colooied Wedgwood ware, another of the 
white stone ware, a crock of the dariL 
glazed kind, and a conunon red garden 
pot; these she placed in the order in 
which they had been made, beside Wedg- 
wood's beautiful vases, to show Harry and 
Lucy the difference and contrast 

^^ And all these improvements, or at 
least the greatest part of them, were made 
by one man," thought Harry. **Then 
more was done by him during his life 
time than had been done in hundreds of 
years before." 

Lucy asked, if any lucky accidents had 
happened to Mr. Wedgwood? which put 
improvements into his head, or gave him 
the first idea of any of his inventions. She 
said she should like very much to know 
the story of these, if Mr. Frankland would 
tell it to her. 

Mr. Frankland said, he did not know of 
any such, and observed, that though one 
or two fbrtunate accidents might occur to 
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tUe same person, it was not possible that 
such progressive improvements, as Mr. 
Wedgwood had made, could have been 
suggested by accident, or accomplished by 
any one who had not scientific knowledge. 
**I should like very much," said Harry, 
^^ to know what he did first, and what he 
did next, and how he went on from one 
experiment to another." 

" Of all this, I cannot pretend to give 
you a history," said Mr. Frankland ; " for 
I am not sure that I know it clearly my- 
self. All I can tell you is, that he im- 
proved the potteries by the introduction of 
substances, which had not before been em- 
ployed in the composition of these wares- 
It had been found, that some Cornwall 
granite is as good for making porcelain 
of a certain kind, as the clay which the 
Chinese use. Mr. Wedgwood introduced 
Dorsetshire and Cornwall clays." 

" Perhaps you could tell me, sir," said 
Lucy, "how the delicate blue of the 
ground of this flower-pot is made." 
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" That is given by a substance called 
cobalt," said Mr. Frankland. *'Btlt as 
you have never seen it, the word cobalt 
teaches you little." 

" I wish I knew," said Lucy, " how the 
beautiful colours of the flowers on the 
dessert plates, and how the purple and 
rose colours on this cup are produced." 

^' The purple and rose colours are given 
by the precipitate of gold dissolved in nitro-* 
muriatic acid : the oxides of iron alsopro-^ 
duce many of the colours which you admired^ 
But as you are not acquainted with any of 
the oxides of iron, or with nitric or muriatic 
acid, or with the precipitate of gold, you 
know nothing more from my answer than 
a number of names, which probably you 
will not be able to remember an hour, and 
which, unless you learn their properties, 
could be of no use to you, even if you 
could keep them in your head all your 
life," 

^' But "v^ithout telling us all those hard 
names^ sir," said Lucy, "could not you 
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give us some general idea of bow He did 
it all?" 

Mr. Frankland smiled, and answeredV 
that he did not exactly know what she 
meant by a general idea of it all. He 
could tell her only, that Mr. Wedgwood in 
the first place learnt the properties of dif- 
ferent clays and minerals, and what effect 
would be produced on these by fire. In 
shorty he s^plied to the study of chemistry 
and mineralogy, to learn all the experi- 
ments which had been made by others, and 
then he tried new ones for himself; but if 
he had not read and acquired this know- 
ledge first, he might have wasted his time 
and ingenuity in doing what others had 
done before him. Besides genius to in- 
vent new and elegant things, he had the 
good sense to observe what is wanted 
every day, by the greatest number of peo* 
pie; so that he not only produced what 
pleased persons of taste, but what was use- 
ful to all classes ; and he continually qonsi* 
der!&d how he could improve, not only what 
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others made^ but what he had himself pro* 
duced. It was by this attention to little, 
as well as to great objects, and by steadily 
adhering to one course of pursuits, that 
he succeeded in accomplishing all that he 
began: no small praise for a man who 
undertook so much. ^* The consequences of 
his success we all know/' continued Mr. 
Frankland, turning to Harry's father, ** and 
we all rejoice in them. Wedgwood made a 
large fortune for himself and his children, 
with a character, a reputation, above all 
fortune. He increased amazingly the in- 
dustry, wealth, and comforts, of the poor 
in his neighbourhood ; multiplied the con- 
venienci^, elegancies, and luxuries of life 
for the rich ; raised, at home and abroad, 
the fame of the arts and manufactures of 
his own country ; extended her ciimimerce, 
and spread his own name with his produc- 
tions, to the most remote regions of the 
civilized world." 

A pahse ensued after these words : all 
looked with admiration at his works, 
and those who had known him m\x\s^di^ 
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sighed for the loss of an excellent man and 
a kind friend ! 

The next day, Mr. Frankland took Harry 
and Lucy to see the works at Etruria. 
We shall not follow them through all the 
processes, but shall only mention what 
Hany and Lucy recollected and told their 
motlier on their return. 

"The first thing I remember," said 
Harry, " is the improvement in the way of 
grinding the flints/' 

"But you must know, mother^ in the 
first place," said Lucy, " that formerly this 
was very unwholesome work, such a quan-^ 
tity of the dust of the powdered flint flew 
off; and, as the workmen breathed, it went 
in at their mouths, or up their noses, and 
it brought on complaints in their lungs 
and stomachs, and inflamed their eyes 
besides/' 

"All this was remedied," continued 
Harry, " by grinding the flints in water, 
which prevented the dust from fl)Fing off. 
The name of the man who made this im- 
provemeni^ ^nd who made the first mill on 
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tlus principle, was Brindley, and the mill 
is very ingenious." 

"But you had better not stop to de- 
scribe that," said Lucy, " because perhaps 
mamma does not care as much about it 
as you do. Now let me go on, Harry, 
and tell a little. Well, mamma, the flints 
ground in the great cfl«/rfro«—" 
" Mill," said Harry. 

" Mixed with water," continued Lucy, 
" looked at first like chalk and water, 
thickish ; then by mixing with clay, and by 
stirring, and beating, and straining through 
sieves, this became first a sort of pulp, 
and then about as thick as paste or dough, 
and then it was ready for the man to carry 
to the potter's-wheel. You know the pot- 
ter's-wheel, mamma? I remember first 
seeing the print of it in our book of trades. 
But there is an improvement in this. The 
very common one, which I once saw, long 
ago, was only a circular board turning on a 
perpendicular stick." 
"^ Axis," said Harry. 

" A boy whirled it round fot \\3kfc \s!i»xsL^ 
you know, mamma, vrlaSL^ \i^ ^n^x^x. ow 
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moulding the clay upon it into a bowl, and 
he called to the boy to make it go slower 
or faster. But in this potters-wheel no 
boy to whirl the board is wafating, for it is 
turned by a shaft." 

^^ And that shaft is turned by a steam 
engine," said Harry. " The steam engine, 
mother, at work again ; observe, mother." 

" Yes," said Lucy, " papa called it the 
great servant of all work." 

" But there was an improvement in this 
potter's-wheel, which you have not told 
yet, Lucy," said Harry. 

" No, no, but I am coming to it, let me 
tell it," said Lucy. 

" If you understand it," whispered Har- 
ry, in a very kind tone, as he was only 
afraid for her, not anxious to show what he 
knew. 

^^ I understand one thing about it, and 
that is all I want to tell, my dear," said 
Lucy. "But I will begin another way. 
You know, mamma, that it is necessary 
to make the potter's-wheel go slower or 
Quicker^ whenever it is desired by the man 
who is moulding the clay. Foxmerly this 
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was done by a boy, who tarned it faster 
or slower as he was bid; but the steam 
engine, which is now used for keeping 
this wheel in motion, goes on continually 
at its own regular rate, and would never 
mind his calling out * faster!* * slower!' 
* slower!' * faster!' Therefore he must 
have some way of slackening or quicken- 
ing the wheel, without interfering with 
the steam ^igine. This is done for him 
by the new contrivance, which 1 will now 
describe to you, if I can. 

'^ Imagine, mamma, two sugar loaf 
shaped rollers ; two cones of wood stand- 
ing one with the point down, the other 
with the point up, and turning on pins 
run through them, like your silkwinders : 
these cones are placed at some distance 
from each other, opposite to the potter's- 
wheel. Suppose that they are set in mo- 
tion and kept in motion by the steam 
engine, and that motion communicated 
from one of them to the potter's-wheeL 
Very well. Then next, mamma, imagine 
a band passed round these two cone^^ m 
such a manner that it should iX^v^^^X^^"^^ 
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the thicker part of one cone, while it is 
at the thinner part of the other. Then, 
when the man wants his great wheel to 
go fairer, he shoves up the band to the 
thinnest part of the cone which is con- 
nected with the wheel, and if he wants it 
to go slower he pushes the band down to 
the thicker part ; something like the way, 
mamma, in which, as you may remember, 
we have seen old Margery with her spin- 
ning wheel shift the band from the larger 
to the smaller rim of her wheel. Harry 
took notice of the cones as soon as he saw 
them, and asked what was their use. Papa 
bid him find out, and he did. Was not 
that well, mamma?" 

^* I am glad yon remember this, my 
dear Lucy," said her mother. 

" Thank you," said Harry's eyes. 

Lucy went on with raised spirits: 
" Mamma, 1 wish you had seen the man 
moulding the clay, and all the metamor- 
phoses of the potter's-wheel. First, in 
one minute, the lump of clay turned into 
a bowl ; then the instant after, he squeezed 
this soft bowl up in his hand, daaUed it 
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made in sq>arate maukls^ and the halves 
joined together afterwards. But I dare 
say, mother, jou know all this." 

** I knew most of this myself be- 
fore," continued Lucy, " from the prints 
and descriptions in our dear book of 
trades, and from some others of our little 
and large books. But I liked to see the 
real work going on, and the real things. 
There was always some difference between 
the description and the reality, or some- 
thing that I fancied Isxger or smaller than 
it is, or some little particular circumstance 
which I did not comprehend till I saw it. 
Mamma, I did not tell you, that we saw 
the furnaces and kilns, for baking — Jirvig 
the porcelain, as they call it. These were 
much larger than I expected. When the 
porcelain has been once baked, it is called 
biscuit J in which state it is ready for painting. 
Mamma, I have not told you how much I 
was entertained in the painting room, by 
seeing how dull the colours look when they 
are first laid on, and how bright nmd bril- 
liant Acy are after they Vittve W^ ^t^'^ — - 

VOL. II. ^ 
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what was to be gold, was quite dark he-! 
forehand/' 

" Pray, Lucy," said Harry, "did you 
observe a man, who was standing beside 
one of the furnaces, whose business seemed 
to be to regulate the heat ? He had some 
little bits of clay, which looked like little 
stoppers, ana he put these into the fire and 
measured them, did you see how ? " 

^* No ; I saw the man," said Lucy; " but 
1 did not know what he was doing. Well, 
mamma, there is one other thing I remem^ 
ber,and that is all. You know the common 
kind of blue and white cups and saucers, 
and plates, with windmills, and houses, 
and strange Chinese looking figures, and 
all manner of things upon them?" 

"I do know luckily what you mean," 
said her mother, laughing, " otherwise I 
am not sure that I should know it from 
your description." 

" Mamma, these were formerly painted, 

one at a time, by hand, but now there is a 

much quicker way; Mr. Frankland showed 

// to me. First, the patterns, whatever 
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you wish, houses or churches, or geese or 
turkies, or shepherdesses, or elephants, or 
windmills, are printed on paper." 

^^ Engraved on copper first," said Harry, 
^^and the blue colour put upon the copper- 
plate, instead of printer s ink." 

" And the blue colour — • oh ! let me tell 
that, Harry 1" cried Lucy; "the blue co- 
lour is made of cobalt" 

^^ Oxide of cobalt, I believe," said Harry, 
" which differs from cobalt, Mr. Frank- 
land told us, if you recollect, Lucy, as 
mudi as rust differs from iron." 

*^ Well, oxide of cobalt it should be, I 
recollect," said Lucy ; " and this is mixed 
with some earth and — " 

** And linseed oil," said Harry ; " like 
what is used in printer's ink." 

" And when it is altogether about as 
thick and soft as paste, it is put on the 
copper-plate. You know, mamma, you 
showed me common engraving once : and 
just like any common engraving this is 
done. As many copies of patterns are 
taken off on paper as you Yi^SiX. 
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'^ Yon forgot diat the pa^er ifr^s Mmared 
first with soft soap," said Harry. 

^'Then, wben you Want to use tiiese 
pattefus/' said hacff ^^ the sMperfkrous 
paper is eilit offj and the printed part is 
moistened and laid w tixe cup» or wUateiY^ 
you wi«h to pot it on." 

*^ The cup must be in the state of bis- 
cuit, remember," said Harry. 

" Biscuit, to be surfe," said Lucy ; " the 
biscuit insltairtly sucks in, absorbs the co^ 
louring stuff, ftom the moistened pattern; 
then the paper is washed off, and you see 
the coloured pdtt^m printed on die cup 
directly. Is not that nice and quick, 
mamma? Then the cup must be let to 
dfy, and aftibtwards £t is dipped in some 
sort of glazing ^toS^ wtydt the cobalt, I mean 
the oxide of cobalt^ comes out a beatutiful 
blue. And tberef is the cup finished, 
painted in &is easy^ ei^peditious way: a 
hundred thousiuad, I dare say, coiidd be 
painted in this manner, while a persoB 
could paiint dne single cup in the old 

Digitized by VjOOQIC 



29 

^^ Thib name of the ingeftibus person, as 
Mr. Frankland said, who discovered this 
Method of laransferring ejograving from 
paper to earthenware, has not been pre- 
aefved, and I %m»(!my for it," added Harry. 

^^ Mr. Frankland told us, that since this 
invention, this blue and white ware has 
been made in such quantities, and so cheap, 
that now alwost every body can afford to 
buy it^ and it is in every cottage ; and the 
poor peojde o»n have noit, what only (he 
rich and grand bad formerly. Are not you 
very glad of that, mamma?" 

" Yes, I am, my dear," said her mother ; 
^^ and I am glad," added she, smiling, 
^' that you give yourself time ^ take breath 
at last, and that yoiu allow me time to 
thank you for all yoM have told me. You 
seem to have been very tnuch entertained 
at the potteries, and you have entertained 
me by your account of tbem.'^ 

*' Matnma," ^id Ldcy, " do you thaoak 
we have remembered enough ? I know I 
cannot recollect half what I saw and heard. 
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but I remember almost all that I under' 
stood clearly." 

" That is quite enough, my dear," said 
her mother; " I never wish you to remem- 
ber more than you understand. Of what 
use could it be?" 



" Good morning tp you, mamma/' said 
Lucy. " I forgot to tell you yesterday, 
when we were talking about the potteries, 
that we saw the house, in which Mr. 
Wedgwood formerly lived; and a very 
nice house it is." 

" (iood morning to you, father," 9aid 
Harry. " Do you recollect yesterday see- 
ing a man ^standing by one of the furnaces 
measuring some little stoppers of baked 
clay, which h^ slidi in between two pieces 
of brass, like the two parts of a hinged 
ruler. These pieces of brass were fixed, 
but not parallel to each other ; they, were 
closer together at one end than at the 
other. The man took the bits of clay, or 
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stoppers, out of a heated furnace, and he 
tried each stopper between these rules, 
and looked at divisions, which were marked 
on the brass plates. What was he doing, 
papa?" 

'^ He was using a sort of thermometer, 
Harry," said his father. 

" A thermometer of clay, papa]" jsaid 
Lucy. 

" Yes, for measuring higher degrees of 
heat than can be shown by that thermo- 
meter which you have seen ; if that were 
exposed to heat beyond the highest degree 
marked on its scale, the quicksilver would 
expand, so as to burst the glass, and the 
glass would melt, if put into one of those 
furnaces which you saw yesterday; but 
these clay thermometers can bear, and can 
measure the heat of the fire ; for which 
reason it is called a pyrometer^ that is, 
measurer of fire heat" 

" I am glad I know the name, and what 
it means," said Lucy. 

" Father," said Harry, ** will you be so 
good as to explain the pyrometer to \SNft.\" 
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'"= Hsury^ ^31 T'ou be so good as to use 
your own anderstandiDg ? " said his father. 
*^ From what you have seen, and from what 
i have just told you, you know enough to 
comprehend or invent the rest, without 
any further expianatioA from me." 

Harry was silent, and considered first 
its use. He had seen the nmn put the 
stopper into the furnace, and then measure 
it between the rulers^ and afterwards say 
to another workman — the man who was 
feeding the fnmsbce, " This heat will do." 
Now, thought Harry, what change could 
have been made in the clay, i^ter it had 
been put into &e furnace^ and how did he 
measure it, when be pushed it in between 
the two rulers ? He most have tried whe- 
ther it bad grown brger or smaller, after 
having been put into the fine. 

'' I think," s9L\i Harry, '' that perh^s 
some sorts of clay ei&er shrink or grow 
larger, when they are put into the fire. If 
they did so always regularly, and if people 
found this, after a number of traals, then 
they might know the heat of the fire by 
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the quantity whic^ the clay had shrunk, or 
increased in size. If this is the case with 
those ints of <clay tbat I saw, they would 
be pyrometers, or measurers of £re heat, as 
you said ; I mean if you had the degrees 
marked upon the ruler to measure them." 

'^ Exactly so," said his father, " you are 
right, as far as you have gone ; still there 
is A part ^f the pyroaaeter which you have 
not explained to me. You observed that 
the rulers were not parallel to each other : 
do you think that was done by accident, or 
on purpose?" 

^' I think it must have been on purpose, 
they seem to have been screwed down on 
the plate firmly, like a ruler partly 0{)ei}." 

" Then, if they were placed so on pur- 
pose, for what purpose ?" asked his father. 

'^ That the different degrees of shrink^ 
ing might be measured as the stoppers are 
pushed in," said Harry. " The; person who 
first made th^ pyrometer must have tried 
experiments, and must have marked the 
different degrees, which the play shrinks 

c 5 
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with different heats. But I do not know 
by what parts of an inch, or by what scale 
it is made. The rulers seemed to me to 
be about two feet long." 

" They are/' said his father, " and the 
opening at the widest end is five-tenths, 
and at the narrowest three-tenths of an 
inch. And so that this proportion is kept, 
it does not signify what inches or fee^ may 
be used in the length of the rulers. The 
bits of clay which you saw exactly fit into 
the widest opening before they have "been 
used, and they shrink according to the 
degree of heat to which they are exposed, 
if it is greater than that in which they were 
first slightly baked." 

" Then, papa, they can only show a 
greater degree of heat, not a lesser, and if 
they do not swell out again to the former 
size, they are of no use after they have 
been in a great heat," said Lucy. 

''^Of none," replied he, " fresh stoppers 
must be continually used." 

** That is a great inconvenience," said 
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Lucy, '^ because you must drag about diis 
weight of stoppers. Not like a nice port- 
able thermometer iu its little case." 

" But it has so many conveniences, 
Lucy," said her father, " that we may well 
pardon that one disadvantage." 

" One great convenience I see," said 
Harry ; ** the stopper always remains of the 
same size, after it is taken out of the fire, 
«o that there is no danger of making mis- 
takes about it; you may measure it over 
and over again: but the quicksilver varies, 
so that if you do not write down the^ degree 
accurately, you are undone^" 

" This pyrometer," qpntinued his father, 
" is chiefly used ip manufactories, or by 
chemists, in their, laboratories. It has been 
of great use to ]M[r. Wedgwood, who made 
it, from feeling the want of such a measure 
in his potterie^i It:vviis aecess^^^ that he 
should know at what beats certain clays 
melt or vitrify^ that is, you know, turn to 
glass. The common woliimen's expres- 
sions for this, such w red heat^ ox white 
heatyhe found so inaccurate, tl\%.t^m\r3>»j^ 

Digitized by VjOOQIC 



36 

experiments^ many things were spoiled for 
want of that exact measure which his ipy^ 
rometer now gives. By it, he lias asc^cr-^ 
tained what heat all kinds of porcelains 
can bear, without breaking, or melting, or 
turning to glass. What is of still more 
use, he can ascertain the exact degree of 
heat required for baking, or, as they call 
it, firing any kinds of porcelain or eardien- 
ware, of which he could obtain any specie 
men, whether made in this, or in foreign 
countries. As Mr. Wedgwood said in de- 
scribing it, it speaks the language of all 
nations. The advantage of having an'ac* 
curate universal meastire, in any case, 
much as it pleases you now, will please 
you more when your knowledge enlarges, 
and when you see the further uses to which 
it can be applied.*' 

" Papa, I remember seeing," said Lucy, 
'^ in Scientific Dialogues, the description 
of a pyrometer, but I do not think that it 
was made of clay." 

" No, that pyrometer is different," said 
Iter father I " that measures by the expan- 
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«^oo of metal bars widi diferbnt degrees 
of. heal, wbicb is shown by the motion 
given to an index." 

" Like the hygrometer/' said Lucy. 

"Yes, and there are several different 
kinds of pyroniet^s, of whidi you can tead 
the description at your leisure," continued 
her &dier, " in any encyclopedia^ if you 
have any curiosity about them." 

" Yes," said Harry, " I should like to 
compare &em, and see which is best, if I 
could." 

" That would be a good zeroise of your 
judgment, Harry," said his father ; *' but 
there are so many they might tire and 
puzzle you." 

" The cky of which Mr. Wedgwood^s 
pyrometers are made," continued his father, 
" possesses some properties, which fit it 
peculiarly for the purpose to which it has 
be^i judiciously applied. Those half- 
burnt bits of it, which you saw, Harry, 
may be dropped at once inio intense fire, 
widiout crackii^ ; and^ when :^ey have re- 
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teived its heat, may be plunged into cold 
'water without the least injury. In about 
three minutes they acquire all the heat 
from any fire, which they are capable of 
k*eceiving, so as to contract as much as 
they ever will from that degree of heat. 
They may afterwards be left in that heat 
as long as you please, for they will not 
change. Take them out, and they can, as 
you have seen, be cooled in a few seconds, 
and are then ready for measuring in the 
gauge, or scale." 

"How very convenient!" said Harry. 
^* But as each pjnrometer-bit can be used 
but once, there ought to be a constant 
fresh supply." 

" There are large beds of this clay in 
Cornwall," said his father ; '* and to ease 
your mind, Harry, on this subject, I can tell 
you, that Mr. Wedgwood offered to give 
the Royal Society a sufficient space of a 
bed of that <;lay, to supply the world with 
pyrometer pieces for ages." 

" I like that very much," cried* Lucy. 



Digitized by VjOOQIC 



39 

^* I cannot bear, that people who discover 
scientific things should be covetous of 
them, or afraid that others should have a 
share." 

" How could you ever think of such a 
thing ?^' said Harry. 

" I never should have thought of it," 
said Lucy, '^ only that I heard a gentle- 
man once at Aunt Pierrepoint's say— but 
I believe I had better not tell it, because 
it can do no good to any body. But 
Harry, I hope, and I am sure, that if ever 
you invent or discover any thing, you will 
be ready to let others share with you." 

'^That I will," said Harry; "Oh! I 
wish it was come to that. Father, there 
is something else I want to say, but I do 
not know how to express it. It is, that 
I think, that a person who invents any 
pyrometer, or hygrometer, or barometer, 
or new and exact instrument for measur- 
ing heat, or cold, or height, or quantity, 
does more service than a person who 
invents only a machine, which will do 
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only for. some particular purpose: be- 
cause those measuring insiruinedts will 
assist a great many other people in their 
experiments, for years, perhaps for i^es 
to come. Do you understand what I 
mean, papa?" 

" Yes, my dear, and I think what you 
say IS very true. But do not twist the 
poor button of my coat any more, or you 
will ptdl it off; and let me go now, for 
Acre is the breakfastrbell." 

^' Who will be down stairs first?" cried 
Lacy, letting go hear button,* and running 
foremost. Harry might have overtaken 
her perhaps, in a race across the hall, but 
tiiat he stx^ed to hold open a swing- 
door for Mrs. Frankland. She had in her 
hand two smal] packets, one of which dbe 
gave to him, and the other to Lucy. On 
opening ike paper in which these were 
wrapped, they found, two cameos of 
Wedgwood's ware. Lucy's, which was 
black on « white ground, represented a 
negro in chains, kneeling wi& his hands 
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raised, in a supplictliiig nianiier, wifk 
this motto engraved, 

'* Am I not a man and a brother?'' 

Harry's cameo whs all of one colour, 
brown. 1$ represented three allegorical 
figtires, Peace, Art, and Labour; and it 
was made of cla j, whicli had been brought 
from Botany Bay. Mr. Wedgwood made 
use of this clay, as Mrs. Frankland told 
Harry, on purpose to show dte setders 
and iafaabitents of that country, what 
cadd be made of their materials hy in- 
imiry and ingenuity; and thus he en- 
couraged them to exert themselves. Of 
these cameos the late Mr. Wedgwood dis- 
tributed many hundreds. And no doubt 
considerable effect was produced by 

" the poor fettered slave, on bended knee, 

From Britain's sons imploring to be ffee.'* 



" LccY, you have not seen our garden 
yet,** said Mrs. Frankland. " We had not 
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time yesterday, but if you are fond of a 
garden come with us now, your mother 
and I are going there." 

" Oh ! thank you ma'am," said Lucy ; 
"but I .must call Harry, and we will 
follow you directly." 

They followed, and a gay garden it 
Was, foil of a variety of bright-coloured 
flowers, rich beds of carnations, and roses 
in foil blow. 

" Roses, moss roses in foil blow in 
September ! " cried Lucy. The day be- 
fore she had left home, she had searched 
their garden for a rose for her mother, 
but could find only one poor solitary bud, 
which had a yellow nightcap on. She 
asked Mrs. Frankland to tell her how 
she contrived to make her roses blow so 
late in autumn. 

" By pulling off some of the buds in 
spring," said Mrs. Frankland, " as soon 
as they begin to form; and by trans- 
planting some of the rose trees early in 
the spring, so as to prevent them from 
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flowering at that timei then they blow in 
autumii." . 

Lucy daid, she would try this next 
spring on her own two rose trees. 

" Not on both, will you V said Harry. 
^* Let us pull the buds off one, and leave 
them on the other, then it will be a fair 
experiment" 

^^And besides, you may then have a 
chance," said Mrs. Frankland, " of the 
first rose of spring, as well as the last 
rose of sunrnier." 

Lucy took notice of some large clusters 
of bright blue flowers — agapanthas, and 
varieties of dahlias: she thought them 
beautiful, but she supposed that these 
could not be had without a great deal 
of trouble and money, and a hot-house, or 
a gardener at least. But Mrs. Frankland 
said these did not require a hot-house, 
or even a gardener's skill. " Indeed," 
said she, ^^ all the flowers in this garden, 
excepting perhaps certain carnations, 
which my gardener prizes highly, though 
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i do not, may be had by any body with a 
little care and exertion of their own." 

" By any body ! " repealed Imqj. " But, 
ma'am, do you mean bodies like us ? lUce 
Harrjr and me? with only our own hands ?" 

" Yes, bodies like you," said Mrs. 
Franklaiid, " with your own bands, pro^ 
vided you use your heads as well as your 
hands/' 

^^ In what way must we use our heads ? " 
said Lucy; " will it be very diflficult?" 

" No, consult your gardener's dic- 
tionary, and follow its directions. Only re- 
member to do so at die right time of year/' 
said Mrs. Frankland. She told Lucy, 
that she would jgive her tibe root of an 
agapantfaa, and of some daUias, and 
that she and Harry were welcome to 
seeds, roots, cuttings, or slippings, of 
any thing they liked . iu this gardeik. 
" Write down what you wish, and I will 
have them ready by the time your mother 
brings y<^ here again, as I hope she will 
on your return homewards." 
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Joy i^ftttled in ^eir eyes, and they 
thanked Mrs. Frankland, wi& warm gra- 
titude ; but, an instant afterwards, they 
looked unusutdly grate; for the embar- 
rassment of ri^es came upon d)em. They 
were left to make out their list ; and how 
to choose was the diflSculty, where all 
were beautifiil, and when their little 
garden cottld not hold all. Harry went 
to work prudently. He measured out a 
space of grottnd, that was the size of 
their own garden* Lucy could hardly 
believe that it was so small as what he 
now showed her; but he had often 
Stepped -the boundaries, and was sure 
of the 1^12^ of their territories. Rule and 
measure soon settled the affair, and 
brought their wishes into proper compass. 
They c^lc^lated what their garden wotild 
hold, at»d made out Aeir list accordingly. 
Their chief wish was to have a great bed 
of pinks and carnations. 

But the moiAent they went near these, 
an'old gardener, who Was at work in the 
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garden, and who had long been eyeing 
them, approached. He began to praise 
his carnations, which he said were the 
finest in the county, and he pointed out 
his favourites. There was the Prince 
Regent, and the Duke of Wellington, in 
full glory, these every body knew; but 
beyond these, he had two superlative new 
favourites. One he called. The pride of 
Holland^ or the great Van Tromp. The 
other, The envy of the worlds or the great 
panyandrum. Harry and Lucy did not 
much admire either of these. Van Tjomp 
they thought was of a dull colour, and 
the great panjandrum had burst,, and was 
falling to pieces in spit^ of his card sup^ 
port. Harry preferred some others. 

" That which you are nqw at, master," 
said the gardener, '■ is Davy s Duchess 
of Devonshire : that little duchess was 
thought a great deal of some years ago, 
but she is quite out of fashion now." 

Harry did not care for that, he liked her. 

"What does he say?" asked the deaf 



Digitized by VjOOQIC 



47 

gardener, turning to Lucy, and leaning 
down that he might hear the answer. 

** I «ay," cried Harry, speaking loud in 
his ear, ^^ that I like my little duchess 
better than your great panjandrum." 

" Indeed ! " said the gardener, smiling 
in scorn. " Why, master, what you hai?e 
taken such a fancy to is not a carnation 
even, it is only a pink." 

" I do not care," said Harry, " what 
you call it. I like it, whether it be called 
carnation or pink." 

The gardener looked at him with con- 
tempt. 

" Pray what is the difference between 
them?" said Lucy ; " my mother has told 
me, but I forget it." 

The gardener told her, that one chief 
difference is in the roundness of the 
petals of carnations, and the jagged or 
pinked edges of the petals of pinks. 

Lucy liked these edges, and she really 
thought some of the pinks prettier than 
the carnations. She told Harry so, in a 
low voice. " But I am afei^r %%v^ ^^^ 
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'^ that the gardener would despise me if 
he heard me say so." 

" What signifies whether he despises 
you or not?" said Harry. "There m 
nothing wrong in liking a pink better 
than a camation.." 

The gardener, who did not hear what 
was said, fancied that they were debating, 
whether they should ask for <me of his 
grand panjandrums, and he b^an to say, 
that he was sorry that be could not ofier 
this, he could not give this to any body. 

Harry assured him, that he need not 
make any apology, because they did 
not wish for them. Piqued by Harry's 
indifierence, the gardener named several 
lords and ladies, who had admired his 
panjandrum above all things, and who 
had tried in vain to obtain it. It was a 
very great rarity, he said. Only two other 
people in England had a real paojan- 
drum. 

Harry liked flowers for being pretty, 
and did not care whedier tbey were rare 
or not 
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The gardener did not believe him. 
Soon afterwards he offered Hany some 
pinks, of a kind which he liked parti- 
cularly, 

" But, master, I can let you have ihem 
only upon condition, that you promise 
not to give any cuttings or layers of them 
to any one." 

Harry drew back with disdain, and said 
he would make no such promise. 

The gardener said, that unless he would 
he should not have the pinks. 

"Then," said Harry, " I will do with- 
out them." 

He turned off abruptly, and walked 
away, but Lucy stood still, and said, 

" I believe we may have them. 
Mrs. Frankland told us we might have 
any thing in this garden that we choose ; 
and here she is coming back from the 
orchard." 

" Oh ! that alters the case," said the 
gardener, with a look of some mortifica- 
tion. " Then, master, you must choose 
what you will, to be sure." 

VOL. lu T> 
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Usxry tmiei jbadc, aiid Urtlbed ^om- 

h^, wiiliiig down tbe owifi^ i^f tboa^ 
he chose, on a bit of paper. The 

psv99i^ by th^ Fanjap^mm, ftnd tu^otecl ^ 

Lucy whispered to her broth^^ ^'Did 
fw §m hQW wwh 1» wa» sfir^id ttfiat 
you should bwf^ ebQs^ Wiy <rf thpw, 
th?^t ?tre ire*lly va|p£ilite; wA irf^ did 
not you?" 

" R^qai»p© I did Rpt iy«« thena, «.nd I 
despise his mean reasons for liking iji^mo'' 
$M Hany, putting tJip i»per wd pmcil 
into her hwis- " Nqw go, iljifif, »Rd 
chop»e." 

l4icy, ^miring h^y t)rQtJwwrlB wdep^flr 
depp^, followed ¥f ^xwj^e, and ^^HW 
what ;4^ lilwd, withow* b^i^ig inflq^nf^ 
by the foolish wish of possessing wh^X 
atjiier people iE^apn^Qit procure. 3he ddd not 
chpo^e i^ilthi^r the Pis^e ojf ^ftUand,.fSP tfei^ 
E^vy pf t|ip world. 

Hairy was quit^ rigl^t tp i^(Uier« to his 
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owa taste: here was »0 Iriid of oMiplm- 
sance or geociosttjr* 

Mrs. Frankland and theif moAei^ d6w 
retomed from the orcbavdy and Harry and 
Lucy gave Mie. FraakltBd tbeir list She 
looked it oreri nid she thought tb^y had 
chosen wdl^ and had been aooderate in 
their requests* She ealied U> her gaiden^, 
gave him the paper, and desired him to 
have the plaaits is readineaB %i the time 
she mentioned. 

*^ Very well, ma'am," he fltnsvrei^d, eooUy 
looicing over the list, which he saw was 
only of common flo^ii^ers; but when she 
added) that he must also give some Dutch 
hyacin^s^ and tulip roots^ die gardener's 
whole couatenancft ehfinged^ he exclaimed, 
''My Dutch tulips Gmd hyacinths:!" and 
throwing down » boa diat he bad in^ his 
hand, he walked aSy nnsttering to^ hzmsetf, 
<< that it was well hit loistress's head was 
not looa^ or she woidd give it arw&y." 

Mrs.Frfmkknd kughed godd-hrumoup- 
edly at his aeger. She bore with him, 
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she said, because he was an old and faitli'^ 
ful servant, who had been long in the fa* 
mily before she was married. ^* Though 
you might not think it," said she, "he is 
generous to his relations, of all that, be* 
longs to himself, and covetous only of what 
belongs to the garden, of which he consi- 
ders himself as guardian against his mis- 
tress's extravagance. But I cannot beai 
this sort of petty avarice and rivalship 
about flowers, in persons whose education 
ought to have raised them above such illi- 
berality. I have heard of a lady, who, 
when she was asked by a friend for the 
roots of some particularly fine flower^ 
ashamed to refuse, yet unwilling to give, 
boiled the roots before she sent them, to 
prevent the possibility of their growingl'' 

Harry expressed the greatest indigna- 
tion against this meanness. 

They now entered the conservatories, 
and observed the flowers of a plant, which 
hung over the entrance of the peach-house. 
They locdced as if they were cut out of. 
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thick velvet, and were covered with honey. 
Their 8mell> which had been pleasant at 
first, soon became disagreeable and over- 
powering. Mrs. Frankland told Lucy, 
that this plant is called Hoya cdmasa; Hoya 
from the name of Mr. Hoy, the gardener, 
who introduced it into England; and car- 
nosa from the fleshy appearance of the 
flower. She had planted it at the door of 
the peach-house, because it is there a useful 
guard. Wasps are so fond of its honey, that 
they will, for this, leave untouched peaches 
and grapes. After they had seen the 
peach-house, they walked through the 
conservatory, where Mrs. Frankland pointed 
otit a tree, called the Papaw tree, carica 
papaya, which had been brought to her 
lately from the West Indies. The gen- 
tleman who gave it to her told her, 
that it will grow twenty feet in three 
years; that its juice has the singular pro- 
perty of making meat tender ; if the juice 
be rubbed on beef it makes it as tender as 
veal; and if an old fowl be hung on 
the trunk of this tree, it becomes, in a fe^ 
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hdjif^, a^ tmivp M « y<xi0ig cbiel^«i3u This* 
It is ajfirm^d, i;& s^ ff^oti whicb has b^^i l<Mig 
lwiawi> tp tl?ips(3 vba iiiave reaided m the 
Wi^S^ iRjiies, ^|^f$ Mrs- Pianklwd »id, 
^$ ^e b^ aot yel triqd the «perim«Pit, 
»h^ iQO^ld npt as^i^ft ^t to be time. 

At fch^s BEi^pent, HwT p^t bi» bund ti^ 
the i)EH>uth of we of the fl^f^ or pjpon in 
tl^e q9a)se3ry%to?y, Mid per^ved AaVwwrm 
ftir ewe ^TOPgh i$i Imt Mrs. Frnnkland 
tpld l»m, th^it thiai air wa^i »ot w^ h^ted, 
aud then^ftwire did px^ heet the bi»ildipg 
a^ it p^ght She paid^ Ihat a mv^ IVW 
ju$J gf>ij?g !bt> alt;^, ^,^d sh§ hopod tq Wr 
proyp t^eWf H^rry fec^d his. fotW fc^-r 
ing to ^a w»a ♦t ^ o^^p eod of the 
^jOTseipfttory, and be went to pee w^frt wm 
doing, 

His jO^her turi3i^ to hixn, 9i^d a^sked» 
wbeth§r> if ^ y^ere to plaee fte pipe, he 
TYQuld p^t it %t the top w the hpttom of 
iJi^J)Hip^:^g? 

^larry answered* " A\ Ae bottpw ; be^ 
pause I l^now t\^ beated ^ir ifi ligtoer i^m 

m tb^tisjiQtb^fdi ^ tbei^fprsi if it i» 
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fatin atdu botlnii of the baUding H wiH 
mix mkBt tbe: odlder air, and gMdualiy 
warm the whole house as it piaes tO' tite 

top. 

As Lucy iralked on widi Hiiny^ she 
Bdked hka hnr^ W iMm diflt hot air is 
Ug^iter than. coldL 

'' As 70a might kaom/" said Htfiy, '' if 
you femlkiet « diversioii we were fmd of 
wfaeaveirerediSdiaft,aiidwhkbI should 
like tbia minute." He puffed out his cheeki^ 
a»d bltfw dflroi^ his baitd^ aa he tutted 
Ids fineup towards tha wky. 

"^ BbwiBgr bukUea, yo« meattr said 
Loejr; '^buCiAakthenr 

'' What^do yoti thkik aaakes fSbe bubble 
go upF s^ Harryr*^ 

" ligoes vKpi bacscnse k ia Uglster tbaa 
dManr.'* 

'' And bow ccwea tiputt '' What i» k 
ilkiwkhr 

'' It is filled witli mr ftmn the moudr, 
blowit durougjk & tobacco pipe.'' 

/' Welly whether it k hhmn ikiou^ a 
tobacco pipe or not/ miA Hany,. '^ as tkst 
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air from your mouth bolter or colder than 
ike Outer air, do you think, when the 
bubble rises?" 

" Oh ! hotter to be sure; now 1 know 
what you mean. The bubbles go up, be- 
cause they are filled with heated air. In- 
deed I might have known from this that 
heated air is lighter than cold air ; but I 
did not recollect it at the right moment* 
I wonder how you came to remember it 
so well." 

Harry said, that besides the bubbles, 
another thing, fixed it in his mind J A 
thing which he had seen when she was 
away from home. A firie balloon, which 
went up because it was filled with heated 
air. He was one of the persons em« 
ployed to hold the great bag of the bal- 
loon over a fire made of straw. "It was 
all flaccid at first," said he, " as 'my 
father called the bladder which you*may 
remember he showed us." 

"Yes," said Lucy ; "and if your balloon 
were filled with heated aiir, it would ex- 
pand. I know that." 
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"Yes, but you do not know how it 
pulled," said Hairy. ^^ I felt it beginning 
to ptdl against my hands, as it filled out; 
and at last, when it was quite full, it pulled 
so hard that I could scarcely hold it. But 
I was desired to hold fast, and I did, 
though my knuckles were burning. The 
instant papa cried ^ Let go,' we all loosed it, 
and up it went, to a great height, quite into 
the clouds. Oh, the pleasure of seeing it 
go up ! and the pain of my knuckles, 
which were all blistered, fixed the whole 
in my mind, so that you need not wonder 
at my remembering it." 

While they were talking in this manner, 
their father was still speaking to the work- 
men about the stove of the hothouse. They 
joined him, and listened to what he waa 
saying. The man was asking Mr. Frank- 
land, if he had seen the new method of 
heatings houses, used in a neighbouring 
town. He had, and admired it much. 
It had been first attempted at the house of 
the gentleman by whom it had b^en in- 
vented, which it warmed most comfortalbl^. 
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Thw it WM ti^ 1^ ^ CfWntjF lufir- 
a»sgty, wh^re it ^|o suc^^pd ti? the aa^ 
fwjtioR pf ^«,nif(4jfifi} ifEtsm 8«d the pi>r 
tisnts-. ^t was J^ W¥e#«w of % aeAtlfi' 
map, yfbft Im % iBiwr y«!W» e?^eft^ 
hift greftt kiiowleiigs of W6?hapic« % 

^ipos.ds of 4op^c ^jf^BiftHrt } w>d wfe<^ 
b{i% m ^ wmt %m^ wm^ ^<^ 
few we^tli, ^ ^e^ fi^fl Iji^ myfsnti,v? 
geviim, to p#Jl«j workft wMW to Wa iwif 
t3i¥^ tQWi^ Vt pa^ci^ar, aa4 tq j^ankind ip 

At this lOQWeiJi^ tb^y Vfre iji]bem^pted. 
Some visitors had %fn>^, «;ad t^ey r«^ 
tHTflfsd tp th^ >5W,^v W^ie« Ra^iy. wnt 
i^tO tifa«f TOOP ^^ 9»Tjf la4i^ TJfith w l^iwqtl 
^their h^d>»i wA 9m WJ^ Mt^^c^al flow«a» 
m heKhm; thftugti Qoj^ ^iji^h al^lted i? 
si^ph q[u#$n), ^« thjO^ygl^t ^i& Ipoked «S if 
Ihe8i& pieppH Wj?r^ nq^ roei?^ iW^g ^' 
4\o^ lipj^oi^d ^tay V^ diiptr, fpr ^hicK 
3* lf#cy IfS^V % lift fae^fc h^ was yoiy 

. Th«i nesLt t^pe^ i^y w^ ^m tog*r 
tji^ ill. I^^i^ mp^j(% 4^t«^m foo^a, i» 
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Uicjr vktA htr fasolfatr i£ke laid, not fae«9i 

uHem^rted at tke itov»; WfeHvrf sidd, 
tint^ oa thft eootrai^iy koa bud bear Ysaj 
haj^^; wAihiLhalmk ktstdLsevoEBlctti* 
tectMgiagtHiiagfk 

""▲t irat^" awi he,. "" whm I saw tlMA 
woman, with the artificial flowt» in h6r 
l^ml^ I di0iiight it yrnoH h% a emopatiy 
dagr» a«d thst it^ ww aH otirw willi nn" 

^^ Tlni ladf was ^eqr g«mi-iiatereKi. to 
me," mAihassf^ '* mi^hng me sonicritiftg 
limit dM^ acttfisis^ flafim ^ui^ slm woe^^ 
Did you observe it ?" 

« Nofci;' sea Hanry^ *^ Y^, I believe 
I did Me k; it^wasjilteaiyiiQ^sndilwas 
^ad ifc had oo< smciU^ finr I disUk^ii tho 
sosQsU.ofiUWe mariroam. l^mh^didshfi 
tclLyoMtiabomife?" 

"Thafcshe.birou^tifcfwi»ItftIyv She 
a8keiQ9ie.tQ»9iies3of^^tiiwMmi^ I 
loolced dase^ asid ( toiiobi^ iV lor s^^^ 
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silk, nor gauze, nor cambric : I could not 
guess what it was, thbugh I had an indis- 
tinct recollection of having seen somethmg 
like it somewhere. It was made of the 
coQOons of silk worms. In Italy you know 
they have great quantities of these— in the 
silk worm's own country —^ and it is well to 
make use of them, instead of throwing 
them away." 

"Yes," said Harry, " if there must be 
artificial flowers, and I suppose there must. 
That lady gave also an entertaining ac- 
cotmt of some travellers, who were stop- 
ped by banditti between Rome and Na- 
pl^." 

" Yes," said Lucy, " and of the little 
girl who had her mother's jewels given to her 
to take care of, and who concealed them in 
her doll's cradle, and who kept rocking the 
cradle and talking to her doll all the time 
the robbers were searching the carriage ; so 
that they never suspected where the jewels 
werfe, and went away without finding them. 
I do not think I could have had courage or 
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piresence of mind to have done that. I 
wish I could." 

" You do not know till you are tried, 
whether you could or not," said Harry. 

^' But what was I going to say ? I can-* 
not recollect," said Lucy. " Oh ! I was 
going to ask whether you heard what that 
lady told me about straw bonnets ?" 

" Not I," said Harry. " I heard her 
beginning to say something about the price 
and the fineness of hats. Women's business, 
thought I, to which I n^d not listen.'^ 

" Yet it was worth hearing," said Lucy; 
^^ though it was about bonnets, gentlemen 
listened as well as ladies." 

'^ I am ready to listen now," said Harry. 

^' In the first place, Harry, do you know 
what Leghorn bonnets are? " 
^ " Yes, I believe I do. A sort of straw 
hats. I know the things when I see them," 
said Harry. 

" Very well ; and you must know, too, 
that ladies think they are much better, be- 
cause dearer than others," said Lucy. " No, 
I mean much dearer, because better." 
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« Whidfc fe itr Ajre ycm au»," ami 
Harry, laughing. 

" Q»ite TOte,"^ said Lacy. '^ They are 
really better; tiie^y WQ9f mnob l(mg!^> wd 
bMT wetting aod c^ibui^Uqs^ T^my are 
%&ii|e^ better." 

'^ Yon kmm b^^ 1 9m aati^fie^" aaid 
Harry. ♦' Tto* iS WBfelieA ; 4^ ai». ^eiMr 
WauM tbey are b^ttec. Go op." 

^^ And tibfi^ muM Im im^A iesam tbw 
tl^Qoios^ii «braif^ boQiMfi^ wliii^.iirei mi^di^ 
ia Eagktod,. y^n kaow». beeau«e tiai^y 9m 
bfo^gbt frorn^a gi^«t (Jiiton^i^fioon^ italy." 

'' A^h fi^cm l4egboi^ 1 8]9p|^Q«e) ^m 
their name," said HWBl^. 

•* Yefi^ at Le^Qim firsfe I believe,, and 
for «r 1(^, Ippg ti»Q>; bwdjpq^a of years, 
I dare say, ever sh)ci^ wisK hiata have bew 
w<^»^ p^cq^le. BievQii tbwgbt ofi it^ being 
ppoaJUMe to. ii»il# th^m. sMPQTM^b^^ but w 
Italy. The straw is plaited .4iiSil?0iit)y« 
99^ tboy tJftGpgbt tb»t 90]$ of straw could 
be got Qowhero h»% tboro. In sho^. tbi^x 
vtmer tho)}ght^pf ^^i^bsii^ tryiog what 
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tb«y Qoidd do till latdy. But naw people 
have fpui^ wt, first m ArnQriea^ I beUe?9i 
tb^ ii^ Sipglifftd) mod 4( Iwt w Ir^lwd*^ 
poor {rdaiui 1 -^tibiey have Ibuxid a aort of 
grass, the straw of which wiU dcs wd they 
hyre learned hpw tp plait it aa wellaa Aey 
plait it ior IlMy* '^^^ }^ showed iM 
twahoQiiets, her o^in. wd her daughter's ; 
her QFU she brpught &am Italy* aad her 
da^8^t(9r'awa^madeiiilfela»d, aad, as well 
aa I QQuld ^ee, the Irish one wa» the finesl 
Qf the twpp ^4 m^chhettei? judges than I 
ain, and pefy^e who looked thrpugh ipeot 
tacles, aad he)4 9»ag^ifyii^ glewee ip 
Aein^ said the saiBe^ Sevei^ ladiiea m 
Ireland, as she ^d us, have tali^ea a greaik 
deal of paiw ta t^a^h poor g^ls this stvaw 
naai^it^fa^twrei. One l*dy, isrtp tewnejd hdw 
to do \t herself), froQ^ soxpe direeliio^s ia a 
cctfmap»^ ¥Gwspaperi set tc^ work, ajod tiied 

e^^periiR^^" 

" Seusible woBttaw !" sajd Kapy, 

" And good," said Lucy, " for it was to 

do good. Afi^ afi^ ^, gie^t many trials, 
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she made a bonnet from the very begin-* 
nii^, with her own- hands, from the first 
preparing the straw to the finishing ; and 
she won the prize for this, the best that 
ever was made, I believe." 

" Oh ! now, Lucy, do not go too far. 
How do you know ?" said Harry. 

"I tell you just what was told me, my dear; 
that a person who saw it, and compared it 
with one which had been sent from Italy,' 
to some French princess, declared that the 
Irish hat was full as good as the finest of 
fine Leghorn hats, which cost fifty guineas. 
And this.Irish hat. was made of a very 
common grass, called crested ^logs-tail*, 
which grows even on bad ground. Its 
flower stalks are so remarkably harsh and 
tough, that cattle will not touch them^ 
though they will eat the dry stalks of many 
other sorts of grass. But these remain all 
winter in the fields useless; and they are 
called in Irish trawnyeens. When a thing 

* CjTBOsarus cHstatus. 
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is wortli nolliing, the Irish say it i&not worth 
^travmyeen. But now trawnyeens are made 
good for something, and for a great deal 
too." 

" Would you know the grass if you 
were to see it ?" said Harry. 

" Yes," said Lucy, " I know it very 
well, and I will show it to you the next 
time we are in any field where it is." 

" Do," said Harry. '* I like the woman 
who stuck to the bonnet till she had suc- 
ceeded." 

^\ She succeeded in doing a great deal 
more than making one fine bonnet. That 
would have been no great matter, only in- 
genious," said Lucy; " but I will tell you 
much more, and much better. This kind 
lady taught several poor Irish girls to make 
these hats ; and two, not older than four^ 
teen, working in their own cottages (ca- 
bins they called them), made in one year 
twelve bonnets, and besides they did all 
the work that was wanted in the house 
as usual. Their twelve bonnets were sold 
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ibr a gnmea a (Miece* A great many 
sodb have been bes^c^n^ and are to be 
seat over to London* The diildren ol 
those poor Irish, who, as you know we 
beared were sdmost starving last winter, 
have now one good way, hy which theyr niay 
earn guineas fbr theit fat^b^rs smd mo- 
ther." 

^ '< That ia giKid indeed," said Hswy. 
/^ I am ante ^t woman whan^ade the first 
bQiinet»andtaug^t&em all, must be glad.'' 

^^ Yes, I am sure I should, if I were in 
Immt ptocaj" said Lucy, " And, Haony, 
mamma told me, that if I am learn to dp 
this plaiting^ I may teach it to our poor 
widow Wikon's daught^ra Torday I saw 
a Uttto bit of \%y whjicb the ladyi vfhon told 
m aU ibia, brought m. her worlc-bag. Shi^ 
1^ m^ mndQ a. bi^ ^ it, to» aea how it was 
daae„ and she gave w $om^ atraw» and w^ 
b^pw^to try,^ t 

*^Nowlkuo:Wl'^»idHarpy, "whyyw 
w^^all plaiting straw sa eageorly. I could 
not thi]^ wktt h«d aei;ied yo% when 
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I Miw yom nSk so Imsy widi altam wImd 
I came hack Iran playing. But now^ 
Lucy, to go to another thing, for we hgsm 
>ajd ea^ugk abcmt tiua^^did you observe 
tbe old ganileiBaii who sat in the aiatir 
chair by the fireside ? " 

^< Th^flai»e gwtleisajw who, the first day 
at dinner, taUbod of Wodgwood'a ware, and 
of TegetaUe pie diAhes?" said Imcj^ 
^'Yes, I Mw him, indeed. He took a 
gl^iat (^iwitity of iau^ and I could not 

''It. Oh hjDrnbfe> Harry i^hia pocket 
hwdkerchief -^'* 

" J did wt sw ^'' said Hiurry. 

** J aw gbd §f iC »W Lucy* " I do 
iMt lik^ him." 

'' You do not like him ! my dear. I aat 
a«»|B yowt" said Harry^ '' ha is a very senr 
sible man ; for I heard him talking to m^ 
father losid Mr« Frankktod i^out stoves, 
and flye9) and fire places, mA hot aira" 

^' V^ lik^/' »i<i I«»cy J " but I wish 
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that he had not had those two gireat 
streaks of snuff along the wrinkles of hit 
waistcoat" 

" Never mind that," said Harry ; " I 
want to tell you somethmg entertaining he 
told me/' 

" Well, do then, I would rather hear it 
from you than from him," said Lucy. " I 
hope, Harry, you will never take snuff." 

"No, no, my dear; no. danger," 

"But when you grow old^ my dear, 
great danger. So many old people do^ 
and young too. Now I will tell you the 
names of all the snuff takers I know.** 

"No, no, no! my dear Lucy," said 
Harry, stopping his ears, " pray do not; 
but let me tell you about a little bird." 

"A little bird — oh! that is another 
affair— 'I thought you were going only to 
tell me about stoves. What about a little 
bird?" 

"It was about stoves too," said Harry; 
" you must hear that, before you come to 
the bird. Do you recollect, some one 
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said, that there was a disagreeable smell 
from a stove in the passage." 

" Yes," said Lucy, " and the people be- 
gan to debate whether it was a smell of 
smoke or of burnt air." 

'^ Then it was, that my old gentleman 
asked if they knew what is meant hy burnt 
air J and he began and told of a doctor* 
somebody, who tried some experiments to 
determine whether heated iron gives out 
any thing unwholesome to air, that passes 
over it, or whether it takes any thing away 
from it, so as to make it, in short, unfit for 
our breathing." 

^^ So he took a bird, I suppose," said 
Lucy. 

^^ Stay, stay; first he took a small cube 
of iron, and heated it to a great heat: I 
am sorry I forget the degree," said Harry. 

"Never mind," said Lucy, "get on to 
thebird." 

" And he put it into an exhausted re- 
ceiver," said Harry. 

* Dr. Desaguliers. 
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« The bird?'' said Lucy. 

" No, my dear, the cube of iron. I 
wish I had newr told you aboat the 
bird/' 

" Well, well, I will not be bird-witted," 
faad Lm^. ^^ Papa, you know, tcdd me, I 
was bml*wilted once : but, Harry, I beg 
your pardon* Now^ tell me; he took a 
small £ube of iroQ, and he put it intc^ an 
edisutffited receiver*" 

"Yes," said Harry; "he placed the 
cube of iron so that whenever he let in 
ak, iA shonld all pass through a hole indie 
hot iron." 

" You never told me of any hole tn the 
hot iron," said Lucy. 

"Thece I was weong," said Harry; " I 
should hare told you, that he had made a 
hole liirough the iron cdbe; then he let 
the air into the receiver, and it passed 
through and over the heated iron; and 
when this xeceiT^r was filled with this air, 
he put a little bird into it, and it breathed 
the air without seeming to be in the least 
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hmt, or showing Aat he felt nj di£kieiiee 
between it and iredi wc" 

^^But the bird could not speak^"" jsaid 
Lucy; ^^aad we ave BOt nre k liked it'' 

^'Notinire, certainly/VsaidHany; ^^bot 
now listen to the next expeciBient^^nd jon 
mil find what happened. The man made 
die same experiment wilik a cube of the 
same size of heated brass, and put the 
same bird in ihe satne teceiver. After tl had 
bfien again exhaiuted, and fiUed with air 
lAioh had passed tkrough and oTer heated 
brass.*' 

''WeU," said Luey, "" and what hap- 
pened?'' 

^^ The bird died," said Harry, ^* in a few 
Qunutes." 

^^P4»r birdr said Lucy. " The mast 
was very cruel ; I mean the expmtm^ 
lirai cruel" 

^* Na," Mid Hany, "because he tried 
tjhft es:piariaNait &r a good purpose, to save 
the lives and heidth of human creatures." 

** Thai was good," said Lucy; " but I 



Digitized by VjOOQ IC 



72 

think he might have tried *the experiment 
as well without killing the bird. He should 
have taken it out, when he saw it gasping 
for breath, as I am sure he did before it 
died. And he should have let it recover 
in the fresh air." 

" Certainly,'^ said Harry, " it was cruel, 
as you say, to kill the bird, because it was 
unnecessary. But, except that mistake 
was not it a good experiment?" 

She admitted that it was a good experi- 
ment; but she observed, that the lungs of. 
birds and of human creatures are different, 
and she thought it not quite a certain proof, 
that because a bird cannot live in such or 
such air, that therefore it must necessarily 
be unwholesome for human creatures. Her 
mother, to whom she appealed, thought 
this was true, and so did Harry. 

^^ How much we have had to say and 
think of, from what passed to-day," said 
Lucy. "And how many curious facts and 
entertaining stories we heard in conversa- 
tion, though we were so vexed at being 
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interrupted when the visitors first came 



in!" 



"Yes," said Harry, "I bought of that; 
and diought how right my fallier was, in 
teUii^ me, that we may often learn as much 
from conversation as from books." 



A BOATING party was proposed by Mr. 
Frankland, on the third and last day of 
their visit, and Harry and Lucy were in- 
vited to be of this par^, at which they 
much rejoiced. They had never been in 
any boat This had not a sail, it was to 
be rowed with oars. They walked down 
to the side of the river, which ran through 
the grounds, and they found the boat in a 
little creek, moored to a post in the bank. 
Lucy thought it a little dangerous to walk 
over the board that was laid from the land 
to Ae edge of the boat One of the boat- 
men would have taken her by the arm, but 
as she saw Hany walk on fearlessly, she fol^^ 
lowed without assistance. They were de- 
sire4 to sit down as soon as they w^S!^ xsi 
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the boat, and S(»nething was said about 
trimming it. How, or why, a boat was to 
be trimmed, Lucy could not guess, and she 
was curious to see what would happen. 
Nothing happened, but that every body sat 
still in their places, except one of the 
men who was to row, and who, sticking 
his oar against the ground, pushed off 
from the shore. Then crossing over Lucy*s 
head with his oar, and bluntly saying, 
^^ By your leave, Miss," he succeeded in 
getting the boat out of the little creek, in 
which it had been moored. 

Now they were fairly out in the river, 
and all the boatmen began to row, ex- 
cepting one, who sat at the end of the 
boat, watching the way it was goiiig, and 
guiding it by means of the rudder or helm, 
of which he held the great handle under 
his arm, 

After they had rowed a little way this 
man made one of his companions change 
places with another, who was much 
heavier ; and then seeming satisfied, said^ 
'^ She is well trimmed now," Lucy per- 
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ceived that she meant the boat, and now 
understood, that by trimmed, he meant 
that the weight on each side of the boat 
was balanced. 

All was new and amusing to Lucy ; she 
listened to the sound of the oars, and 
watched the sparkling drops, hanging 
from their edges, as the men lifted them 
from the water. They raised them out of 
the water, not edgeways, but with the flat 
part, or blade^ horizontal, as you would 
raise a spoonful of any liquid. The use 
of this, as Harry perceived. Was to di- 
minish the resistance of the air against 
the oars, as they were moved forward, in 
order to replunge them in the water. 

His father told him, that this motion is 
called " feathering the oars." 

" Now I understand," said Lucy, " that 
verse in the song of the jolly young water- 
man, which you used to sing, papa :" 

<< Did you not hear of 9, jolly young waterman. 
Who at Blackfriars used for to ply ? 
He feather'd his oars with such skill and dexterity. 
Winning each heart and delighting ««i^\i^^^r 
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As they rowed along, they saw a pretty 
villa on the banks of the river. Lucy Sud-^ 
denly started up in the boat, and asked 
Harry if he should not like to live in that 
beautiful place, with the gay veranda," 

" Sit still, my dear," said her mother; 
"for if you overturn the boat, you will 
never live anywhere." 

Effectually quieted by this suggestion, 
Lucy sat down instantly, and quite still, 
silently enjoying the fineness of the day> 
and the pretty prospect of houses, gardens^ 
parks, and woods, as they rowed on, and 
observing the reflection of the trees and 
buildings in the clear river. A bird, with 
white out-spread wings, was skimming 
over the water, which Lucy wanted Harry 
to see ; but he, close at his fetther's elboW^ 
was intent on hearing what Mr. Frank- 
land was saying of some foreigners, who 
had lately been at hii^ house, in the 
course of a tour they were making 
through England. He had taken them 
out boating ; and in going down this part 
of the rivtit they had b^en particularly 
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$tftick, not merely with the picturesque 
beauty of the scenery, but with the appear- 
ance of wealth, comfort, cheerfulness, and 
elegance in the residences of our Rngliah 
gentry. The great territories and palaces^ 
as they called them, of our high nobility, 
did not surprise th^n so much as the vast • 
number and variety of the lawns, and plear 
sure grounds, and parks of our country 
gentlemen. One of these foreigners was 
French, the other, Italian. In Italy, there are 
fine places and fine gardens belonging to 
the nobility, but none of these comfortable 
habitations, fit for persons in the middle 
ranks of life. The Frenchman said, that 
these country houses were amazingly dif- 
ferent from the comfortless chateaux in 
France. They had paid visits to several 
of our country gentlemen, and liked their 
mode of living so much, that even the 
Frenchman protested, that if he had not had 
the honour of being bom a Parisian, he 
should prefer the lot of an English country 
gentleman to that of any other being in 
the universe. The Italian was futthftx 
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struck by the liberty enjoyed, and the 
equal justice done to all, as far as he could 
see, in England. He found, that many of 
our most distinguished men have made 
their own fortunes, many risen by their 
own talents and exertions, from the lower 
ranks of life. He found, that in this coun- 
try, though birth has great advantages, 
education does more ; and industry and 
genius have the road to fame, and wealth, 
and honourSj open to them ; •he would, 
therefore, as he declared, rather have been 
bom in England, even in a lower mnk, 
than in the highest class in any country^ 
where such equal laws and liberty, and 
such strong motives for exertion, are not to 
be found. 

Harry understood all this, though it 
might seem a little above his years, and 
liked it the better, perhaps, on that ac* 
count; besides, he enjoyed the praisea of 
dear Old England, 

There was in the boat a sailor, who was 
now called upon to sing for them, as he 
had a good voice^ and knew many sailor's 

Digitized by VjOOQIC 



79 

songs; and there was a boy who played on 
the flute. This boy was Scotch, and sang 
for them several pretty Scotch boat songs. 
The singing was interrupted by the man 
at the helm calling out rather unceremo- 
niously to the boy with the flute, bidding 
him have done with his noisCj for they had 
something else to mind now. They were 
coming, as he said, fast upon the tueir; and 
the men, who had been resting upon their 
oars, letting the boat float with the cur*- 
rent, while they listened to the music, 
now began to row across the stream, which 
was carrying them forward vnth increased 
velocity. Lucy imagined there was some 
danger, but what it was she did not know, 
for she had never seen a weir, nor had 
Harry ; nor, if he had known, was it any 
time for talking. All were silent. The 
man who steered seemed intent on pass- 
ing quickly through the current, and all 
hands joining in the pull, they reached 
and brought the boat safely into a little 
creek, where they moored her, by throw- 
ing a rope from her round the steoKK^ <^^ ^ 
tree. 
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Wh^i they were all safely lodged on the 
bank, and while the boatmen were wiping 
their foreheads, Harry inquired if there 
had been any danger, and asked what was 
meant by the weir. Mr. Frankland said, 
he would show it to him soon, but they 
could not see it from the place where they 
were standing. They walked on a little 
way on the shore, and presently heard a 
sound, as of waters falling, but stiU could 
not see from whence the sound came. It 
became louder and louder, as they ad- 
vanced, till, having passed the overhanging 
branches of a willow, which interrupted 
the view, they saw what caused the noise 
of falling waters. The stream was rushing 
down a step, formed by a long ridge or 
dam, which lay obliquely across the river. 
This ridge was the weir, and there might 
have been some danger if the boat had 
been carried too near it, by the force of 
the current. 

They were now to walk on to a place, 
where they were to get into another boat, 
/>i} a canal. As they passed along the 
baak^ opposite to the weir, t\iey\kaA ^i»Sl 
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view of it, as like waters, arching over its 
rounding brim, fbnned a length of low, 
white, and greenish cascade, sparkling in 
the sun, and by its fall indented with 
changing lights and shades. While Lucy 
watched and admired these, Harry inquired 
what was the use of this ridge, or weir, 
which he saw was not a natural step in 
the bed of the river, but which seined to 
be built of mason- work, for some particu- 
lar purpose. 

Mr. Frankland directed his eyes to a 
inill on the bank, and told him, that the 
use of thiis weir was to dam up the river, 
so as to secure a constant supply of water, 
and to give a iail sufficient to keep the 
wheel of this mill in motion. Harry 
wished exceedingly to have a nearer view of 
the water-wheel and of the mill. Wind- 
mills he had seen and examined, but he 
had seen watermills only from the road. 
Mr. Frankland said, it would not take 
them above half an hour to walk to the 
mill and back again, and was willing to 
grant Harry's request; Mrs. Frankland4\^ 
no* Jiie to refiise \i\m, y^\.^^^^^esK3L^ 
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doubtful; she looked at her watch, fearing' 
that they should scarcely have time; she 
said, that she was anxious to be home in 
good time for dinner, because she did not 
like to keep an old friend waiting* How- 
ever, if the mill could be seen in half an 
hour, there would be time; she promised to 
wait for Harry ; and his mother said that 
she would sit down on the stump of a tree, 
and make a sketch of the pretty situation 
of the mill, while he went to look at it. 
No sooner was permission granted, than 
Harry darted off, and was sure be should 
be back again in less than half aii hour. 
But time passes quickly when we are 
amused, and when we are following our 
own particular tastes. First, the great 
water-wheel was to be seen, with all its 
vanes, and he stood observing how the 
water tuhied it. It was, as the millwright 
who came out to them said, an overshot 
wj^^l. Then it was to be explained to 
Hariy , what is meant by an oversh(^ wheels 
and the difference between this and an 
undershot wheel. This was a mill for 
grinding corn: he had seeii ftout milk 
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turned by wind, and as the construction of 
the mill work was, as his father told him, 
nearly the same in this as in those which 
he had seen, there was no occasion to go ^ 
over it. Indeed, he would have returned 
directly, but that he wanted to look at a 
crane, which was used for lifting up the 
sacks of com from out of the boats, to the 
granary in the upper part of the mill ; and 
for letting down the sacks of meal, when 
ground. Harry thought he had been but 
a few minutes looking at this, and a few 
more minutes were spent in seeing a sack 
drawn up, and five minutes more in exa- 
mining the motions of a certain hotting 
or sifting machine, the operation of which, 
when explained by the overseer, particu-^ 
larly delighted him. 

The overseer showed him, that though 
the wheat, when it had passed through the 
mill stones, came out crushed or ground, 
yet that the finer parts were mixed with 
the coarse flour, as well as with the bran, 
or outer coat of the grain. In this state it 
was first spread out on a loft, in ovdftx ^i^ 
cool, and then it was "pouted A.qwtl^xqw^ 
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a wooden funael, or hopper ^ into tbe upper 
end of the bolting machine. This was a 
long hollow cylinder, surrounded with a 
sort of net work of wire, resembling gauze, 
but of three different degrees of fineness. 
It was fixed in a sloping direction, and the 
overseer having kindly stopped the motion 
of the machinery, showed Harry, that within 
the cylinder there was a frame work of 
brushes attached to a small iron axis, which 
passed through its whole length. The 
overseer, by pulling a cord, set this iron 
axis again in motion ; and Harry perceived 
that the flour, when rapidly whisked round 
by the brushes, was forced out through the 
meshes of the wire ; the finest flour passing 
through the upper and closest division of 
the gauze ; and so on, till nothing remained, 
but the bran which fell out at the lowest end 
of the cylinder. Each species of flour was 
received in separate boxes, from whence 
they were taken away in sacks, according 
to the various uses to which they were to 
be applied. The finest flour being em* 
ployed in making the whitest sort of bread; 
or in pastry; the coarser in household 
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l^ready and the bran in a Tariety of domes- 
tic purposes. 

Highly interested with what he had seen, 
because the patient overseer had made him 
comprehend it thoroughly, Harry hastened 
back to his mother, and was not a little 
astonished to find that they had been away 
an hour instead of half an hour. 

Mrs. Frankland, however, who always 
hoped the best, said that they could make 
up for lost time, by walking quickly to the 
place where they were again to get into a 
boat. 

"Quick time! March!" said Mr. Frank- 
land, and on they marched, in as quick 
time as they could, till they reached the 
canal — a long level stripe of still water, 
which, as Lucy said to Harry, looked no 
better than a broad ditch fiiU of water. 

She saw many large boats on this canal, 
loaded with coals, others with goods of 
various sorts, and some crowded willi 
people. To her mortification, they were 
to go on in one of the canal boats ; and 
slowly they now went, nor was there any 
pleasant sound of oars« Instead of being 
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rowed by men, this boat was drawn on hf 
a horse, who was. fastened to.it by a long 
rope, and who, walking on a path on the 
bank, the trackway as they called it, 
tugged on with his head down, and as 
slowly as his feet could step. Lucy 
thought he looked quite stupified, and as 
if he was walking in his sleep, 

" Why do people make canals, papa?" 
said she. 

He explained to her, that canals are 
made to supply the want of rivers, where 
they cease to be navigable, or in places 
where they do not naturally flow : he said, 
that canals are extremely useful for carry- 
ing easily, and cheaply, heavy goods, and 
numbers of passengers. 

Harry supposed, that canals could be 
made only through flat countries, and in 
ground that was quite level. But his 
father told him, that they can be carried 
through ground that is not level. 

" And how do they manage," said 
Harry, " when they come to hills, be- 
cause water cannot go up hill ; we could 
not, I think, go safely in a boat down hill, 
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or down steps : you know we were obliged 
this morning to get out before we came 
to that ridge, that little step in the river, 
the weir/' 

'^ Yes," said Lucy ; " one of the boat- 
men said, and my own sense showed 
me, that it would have been very danger- 
ous to attempt it; the boat would have 
pitched forward, and filled with water, 
and we should all have been drowned." 

" Then how do people manage when 
they come to uneven ground?" repeated 
Harry. '^^ Perhaps they do as we have 
done to-day, get out, and walk till they 
have passed over the hill, and then take 
to the water again." 

*' That was the case formerly," said 
his father, V and is still practised in some 
places ; for instance, in America, and even 
in this country, in some of the fens of 
Lincolnshire, they not only are obliged 
to get out of their boats, Harry, and walk, 
but must carry their boats along with 
them, overland, or over marsh, from one 
place where the canal stops to anol&er, 
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where the ground, being nearly level, it 
ean go on; but this is inconvenient, 
Harry, even to passengers, and consider 
what it must be where heavy loads are to 
be earned." 

^'Veryinconvenient," said Harry. "Then 
I suppose people take great care, in the 
first place, to choose the most level parts 
of the country, for their canals, and to go 
round the hills, instead of going over them." 

" True," said bis father, " but some- 
times they cannot go round* them : what is 
to be done then, Harry?" 

" I see nothing that can be done, but 
to cut through them, as we saw one of 
the hills we passed over in our journey, 
where, from the height of the banks, it 
appeared to have been cut down several 
feet, to let the road go through : the same 
must be done, I suppose, for canals, and 
wh^fe great stones, or rocks, come in the 
way, these amst be blown up With gun-- 
powder, as we saw men Hasting away a 
rock, where they were making a new 
road* Then the TuUnsh, and stones, and 
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earth, ihiist be carried away, abd a. level 
bed left for the canal." 

^^ Mmt is a word easily said, Harry," 
observed his £either ; '^ but all this dig- 
ging, and blasting, and carrying away of 
stones and earth, is extremely tedious 
and expensive ; so much so, that it would 
be impracticable to have carried canals 
across parts of the country, where they 
now go, if it had been necessary to make 
the whole bottom, or bed of the canal, 
upon one level. The difficulty is obviated, 
by means of an ingenious contrivance, 
called a lock. We shall come to one 
on this canal soon, and then you will see 
how it is managed, that we pass over 
inequalities of ground, without being 
obliged to get out of the boat, and with- 
out danger of its being overset," 

" That is the best of it," said Lucy. 
" Is it quite safe, papa?" 

" Quite safe, my dear : if your eyes 
and your ears were shut, you would not 
perhaps know, that you were passing 
through a locL" 
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Harry determined, however, to keep his 
ears and eyes well open. Presently they 
came to two large wooden doors, which 
would have stopped the way across the 
canal had they been shut, but they were 
open, and flimg quite back. Their boat 
passed on between the doors, without 
their feeling any difference in the motion, 
or perceiving any change in their posi- 
tion. The doors were then closed behind 
them, and they found themselves in a sort 
of box, or reservoir, filled with water, 
just large enough to hold their boat with- 
out striking against the stone work on 
each side, or the wooden doors at each 
end. There were two doors, opposite to 
those through which they had entered; 
these they found shut; but a sluice or 
sliding door was immediately after their 
entrance drawn up; and this gradually 
let off the water that was in this basin, 
- or reservoir, and the surface of the water 
gently sunk, sunk, sunk down, with the 
boat upon it, with an imperceptible mo- 
tion. Lucy couW, as she said, only know 



Digitized by VjOOQIC 



91 

that they had moved, by seeing the height 
above, and observing, on the stone sides of 
the lock, the marks of v^here the water had 
been on their entrance. They continued 
thus gently sinking till they came to the 
level of the water in the canal at the 
other side of the gates, through which 
they were now to pasjs. When it came 
to this level, the men opened the gates, 
and the boat was drawn out, and went 
on without difficulty on the canal. His 
father bid Harry look up to the part of 
the canal, where they had been before 
they entered the lock, that he might 
see the height from which they had 
sunk. 

" Now, Harry," said he, " tell me how 
it happened, that when we first came into 
the lock, we found the water in it upon 
a level with the water in the canal above, 
on which we had been going f" 

Harry answered, that he supposed, that 
before they had come up to the lock, 
men had opened the great gates, and had 
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Idt the water from the canal rush into the 
reservoir till it rose to a level. 

" Not the great gates, Harry," said his 
fatter : " the rush of the whole body of 
water from the canal would be too violent. 
Think again." 

Harry thought again, and said he sup- 
posed there were small sluices, on the 
side of the lock, next the upper part of 
the canal, similar to those next the lower, 
which he had seen opened; and he sup- 
posed that these sluices had been opened, 
before they came up to the lock, and had 
gradually let the water in. 

His father told him, that this was exactly 
what had happened, and reminded him 
of a whistle, which he had heard, from 
one of their boatmen, some time before 
they came to the lock, which was the 
signal for the man at the sluice to open 
it, and get ready the water for the com- 
ing boat 

Harry was much pleased with this 
inost ingenious contrivance. " It seemed 
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so easy," he said, ^^ that he thought even 
he might have invented it" 

'^ This is the case with almost all good 
inventions/' said his father. 

'* How nicely and gently we sunk down, 
down, in the boat," said Lucy, '^ on the 
level water in the lock, while it was flow- 
ing out. As my father said, I am sure, if 
my eyes had been shut, J should not have 
perceived that we were going down. What 
a depth we simk! \¥liat a step that would 
have been, Harry! for a boat to come 
down: impossible, without a lock; but if 
you can go up and down stairs in canals—-" 

" Stairs ! I do not know that," said 
Han^ ; " but one step, certainly." 

Her father told Luey, that he had 
seen, in Scotland, on the Caledonian Ca* 
nal, seven or eight locks, immediately 
following each other; and the people 
of the country called these Neptmm's 
stairs. 

Mr. Frankland was glad to see t^ 
Hcfrry and Lucy had been «o much pleased 
with ike lock, as it was for the purpose of 
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showing it to them, that he had come home 
by the canal. Soon after passing through 
the lock they landed by the side of a road, 
where their carriage had been appointed to 
meet them. Mrs. Frankland rejoiced to 
see it ready waiting for them, and again 
she looked at her watch, as if afraid they 
should be late. 



Late they certainly were, and veiy late ; 
and cross^ and very cross was the old gen- 
tleman, who had been kept waiting and 
starving, as he said, an hour and a half be- 
yond the regular dinner time. Mrs. Frank- 
land bore all he said, and all he looked, 
with such gentleness and good-humour, 
that Lucy wondered how he could con- 
tinue angry. She thought, however, that 
he must be terribly hungry, and that when 
dinner came, and when he had satisfied 
his hunger, he would grow good-humoured 
agftin. No. At dinner he grew worse 
and worse. Every thing was wrong. The 
fish was ovevdone, and the venison was 
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pver-Yoasted ; and some fault he found 
with every one of the many good things, 
which Mrs, Frankland, with persuasive 
words, recommended. 

" Try this, my dear sir, or try that." 

But nothing he tried would do. Mrs. 
Frankland looked sorry, and still kindly 
soothed him ; but at last he said some- 
thing very provoking about ladies never 
being punctual, and seldom thinking of 
their absent friends. Harry could not bear 
this, and his natural bashfulness quite 
conquered by indignation, he called out in 
a loud voice, 

" That is very unjust !" 

The old gentleman looked up from his 
plate at Harry, whose face was red all 
over. 

"Well done, my little turkey-cock!" 
said he, half laughing. ** What have you 
to say or to do with the business?" 

"Only that it was all my fault," said 
Harry. 

He explained, and said, that be had 
. staid too long looking at ^ mill, and talk- 
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lag about an nndershot and overshot 
wheel. 

"Mighty well for yon and your mill," 
said the old gentleman, in a tone between 
pleasantry and reproach; " but pray, 
young gentleman, what was that you said 
about ^ Ytry unjust ? ' " 

" It was unjust to say that ladies never 
think of their absent friends, sir," replied 
Harry ; " because Mrs, Frankland, who is 
a lady, did think of her absent friends, and 
of you in particular; for she was very anxi* 
ous to get home in time, lest you should 
be kept waiting for dinner, which she said, 
sir, that you do not like." 

" Who does, sir?" said the old gentle- 
man^ now joining in a laugh. " But since 
it was all your fault, I must be satisfied, 
and must be obliged to Mrs. Frankland for 
her anxiety about me. This hare is veiy 
tender, and not over-roasted, which, con- 
sidcdng all things, is wonderful. Mrs. 
Frankland, let us make up our quarrel by 
drinking a glass of wine together." 

Mrs. FraociMa&d's good temper and 
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sweet. smile conquered him. His fore 
head unwrinkled, and he became quite good- 
humoured, and talked of old neighbours, 
and of his good old friend Mr. Wedg- 
wood again ; and of the Staffordshire 
canal — the Grand Trunki as he called it 
— of which the late Mr. Wedgwood was 
the first proposer, and which has enriched 
sa many ' individuals, who had shares in 
the original undertaking. 

After dinner, when the ladies left the 
room, Harry followed them, for he did 
not understand what was saying, about 
shares in navigation^ and the interest paid 
upon them. While the ladies were drink- 
ing coffee, the conversation turned upon 
the cross old gentleman, and bore rather 
hardly upon him; one lady in company 
declaring, ; that she thought Mrs. Frank- 
land had been too kind to him ; that, for 
her part, she should not, had she been in 
Mrs. Frankland's place, have thought her- 
self bound to submit to his rudeness, or to 
bear his ill-humour. She went on to laugh 
at him for his epicurism* 

VOL. II. F 
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<But Mrs. J^iatikSaod stopped fhfir. She 
Majdf «h«U; she !ira3 )ibi^ tvttkohed iko ihiB 
^genileibAii ; ^liiat rht ^Aas fiULnold &rendidf 
^r^hnsb^dfa, Addiof lib)£Ban%, atDdflaiad 
4dilg fihoum ih&ta JundneBs, i for ^i<ih she 
ifelt igrateful; and iha^ ike osify wsssjrdn 
?wbi(ih 4slie botiKl ipto^fe her Jgtaiitade was 
iby. trying to maice flum r^nafortabk anfl 
fbapf^cin histdedinii]^ g/ssaiB, "whioh iK>ald 
not be done without sbearing iwith :UiB 
lilttle foiblds. Hk red! biraefblenoe, 'and 
i excellienjt s^:ifie and (iilfbrmatom, made 
^amends rfor them; rJiis psttednfcsB was 
^^O0a over, and his ^4&mdnei»3 of > heart 
sUwetys remained. 

Lucy admired and liked Mra. Frafik- 
Tlatid for fiipeaking' hrtdiiffnfianner. oShe^re- 
solved, that, i^nr^he grew up,v die 'wouM 
be equally igooditempered, and would 
'bear with the foibles of old frieuids, ^evea 
if they Ihajppened to be a ilittle rcross. 
Above all, she 'resolved tiwt she would 
be as ateady ^ Mis. iFnmkland, in de- 
fending them/ in tibair absence. 

In the evening, lafter /the old gentle- 
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in his mm si^mt M ^p J^ p'^^^ ^ 
mngU IwW of JlJaijyr'a /aiw, v ,he was 
passing, and saijl ^ Jtiip jn # tg^, .bfft 

*' ^EsU Btte> 4tt>ie jpm, Y^9f*f^.f^.9P 
ctirious about mills? Af^ >;Q!a tP r)>e ./<^ 
inUl^r, .i^c« vi9i}]Nr^)A l»»y^ i Or what 
wne yeuife) Ilpi" 

ym sjjitl *o >liini jqf4ite,U|N$i»%, .^pw^ftTB^ 
S»ve^, J^ betwlienfed he^nw apt to 
Up ^^iaj»»lli^i^ 9r A m\}}ef'' ^ 

^i4id :«ot 'jet .|i|9F'Wj>at<h(e,iW8:iV) fee^ 
but, whatever he m^ (fp >?, 4t ,cp»ld,,4© 
^» iHO ihiBItt v*o net i»ll ifte iHuow- 
i)id«|l lie «piil^. i^ jhe .Wi^ti^ ito 
)4»Qa(}41db|9H«t im)l9,)l)$e»S|ie 4tc9nle);tain^ 

" And what do you know abw^)|j|^)^?]' 
tAtd ttbe 7ge»t|«ipp», ^ ?sCfm joa i t^l me 
whiit JseepsjajjRjUf goiog?" 

«''^il^ }m^ i» nFiwdntfll .gpiWr'fff^ 
plied jQipry, '"«wi,<?f%^ H ,?i!l|tj}nm|. 
There are olJwr dns^ Qf ^wHfe if?^ 
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are kept going by horses$ aoid s6me aie 
moved by men, and many by sfeam." 

" Upon my word, you know a tdst 
deal," said the gentleman. 

" No, sir, I know very little," said 
Harry, bluntly, and looking ashamed, and 
not well pleased. 

" Well, I will not affront you any more 
by flattering you, since I find you do not 
like it," said the old gentleman. " Come," 
added he, drawing Harry towards him, 
" we shall be good friends yet, you will 
see. I saw you playing with my grand* 
son at marbles yesterday. Do you know 
how marbles are made ? " 

"No Sir," said Harry, taking one out 
of his pocket, and looking at it. " I should 
like to know how they are made so very 
round and smooth : I should think it must 
bediflicult." 

^ " It isr my friend Mr. Wedgwood told 
me, that he had found it one of the most 
difficult things he had ever attempted; 
and%hen I was on the Continent I in- 
qniteA how they were piade;" 
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*^ And how are tbey^made, sir?" said 
Hany. 

*/ First they cut a certain sort of stone 
into bits of any irregular shapes, no 
matter what, nearly the size of a common 
marble. These they throw into an iron 
mill, in which there is a number of par-^ 
titions, and to each partition strong rasps 
are fixed, in a slanting direc^on : the mill is 
worked by water; and is turned with great 
^wi£tness : the rubbing of the atones 
against the rou^ rasps, and against each 
other, rounds them, and by degrees smooths 
and polishes them^ in the same matmer as 
the gravel becomes rounded in the bed of 
a river. When they are formed to the pro- 
per shape, they fall through circular holes, 
made m the bottom of the mill, of the right 
sfize to let them through. From Nurem- 
berg, the town where they are made, they 
arebrought down the river Rhine to Rotter- 
dam, and thence sent idl over Ewope, to all 
countries and places where boys play at 
marUes; and where do they not? And now 
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fum knbw^ miM abottV marbles* thMi^ nine 
in ten of the himdreds of boys of your 2Bgi^ 
wto^haMB Idbeir ]M»dsets iUledv with: Aetn." 

The tockgamoHm tabfasn vi^ xMir aet^ 
It^ A^ old; gty^ll^iiaiy i»uall)F pk]^ a^ 
gsnie widii IVin. Franidlindi a^out tiiisf 
titao &ffierf efvmsiDg f b«t iiLaieadofi going: 
to»il^> W staid« tliHusg ted^Haitj^ teUn 

ittg hifltfx^f f«u(fomi tibiiigff^ wkidk he^ h«ck 
^Mfi: w&tev t^ WW in liallaiiilL 

*^When fi*t I wfeiit top Amstepdam^^* 
miAlM^^^l mm&enlbefi, ^» I i^prdadbeik 
tbn dQ^, ^doos^ng' f&ftf-»fti vfiadmVai^ 1^ 
k§ mmioui Whe Ihitch. hMb long" b«w 
liUikmis lAtUtrrSgiyts^ and mmjr of liie coom 
ti<lf%i£6^ytiow in^ coiamoii^ui^ £ty ourraiUi^ 
ifi Sagbfidj wafi» bAjugbt fmb fibilaiid; 
fel": ifii^fitodi^^dfifeii^litcfe 5^]^^ £mi;f ha^e &Mtt 
in j/^um" j<$Wll«y h^lSG^ ^td ^t^k^Mtiw, 

sttMll ilofT ^ iiiA-wk0el^ fv4ik^ tiands cnUP 
iK«lIelirdlif<b#tOpt" 
"¥€($;! Muoirwhaty^ wea», air/'> 
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"So ^V 9mi tucy. ^^Wfaso. ftrst 
I aaim i^ 1 ihougbb it was a.li*tlB wmdk 
miU tcDfis^^tai a(mqj7htrd» fima te qoi&^ 

"^ AadrdoFyoQ nvw laois the use of it? "" 

" I do," said Harry; « for n^r tfOum 
diowed »€>ciH| aod^ezplaiiifid itr tOi me ; 
Aauaeof tkaife Htti^i nlmdt isrtetwftthe 
gveiAr a«iHW%Qd tewtnb the wind^ bp 
maosicif tiie wind itstlCso that wUdhovei^ 
wa|r ii^ UiMTSi. the bmU ooatiiiues; to wodR« 
Itt thosQ. whidb have apt dns iageumwt 
QtatrtvaoiQev iba amU ami. stand sttt^ 
^Teijp. tkMi^ ^ imi^ chaq^^ tlaa 

mSiet caiUMt sest it in vofiAem agaia^^ withn 
out a great deal <^tn«a^e$ W:iMfilbadl 
rbuaA the; whok^ .top of &^ dqMJl ia an 
inrfcYm^d way," 

"Why? howr asid Luiey. ♦^ Do 
Harry expkin the twp iwajM m which ^ese 
difierent wwdmilhi tunii 4»: arei tigiied^ 
I haw some id», . hut still I Ibrget exv 
afctly how it is/' 

" ^^.OhJ I am swre yc» ki»w," said 
Hiojiy, 
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" Perhaps I did know; but go on as 
if I did not, begin from the beginning; 
first, if you please, with the awkward way, 
with that windmill which has no little 
fan-wheel." 

" That common mill,'* said Harry, " is 
called a post windmill, because it is sup^ 
ported upon a post, which is fixed firmly 
at bottom, >and which goes up through 
the middle of the inside of the wooden 
body, or tower-part of the mill. This 
tower is separate from the mason- work, 
and from the grinding wheels underneath ; 
it bangs on the top of the post, and can 
be turned round upon it." 

" This way do you mean! Like this?*^ 
said Lucy, holding her pencil upright, and 
hanging her thimble on its point 

"Somethinglike it," said Harry. "But 
the great sail-wheel is fastened to the 
wooden tower, and one caimot be moved 
round Horizontally without turning them 
both. Suppose the wind changes from 
north to south, then the tower itself must be 
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temed, so as to bring the front of the 
sails to tiie side opposite to tliat on 
which they had stood." 

'^ How inconvenient ! And how does the 
miller do this? for that tower, and the 
sails and all, must ^be a great weight,'' 
said Lucy« 

" He could not do it without the 
help of a lever,** said Harry. " There is 
a huge ladder, which is fastened to the 
upper part of the tower^ and which 
reaches from that to the ground, sloping 
outwards, so as to be a prop and stay^ 
to keep the mill fixed in the position in 
which it is to stand, with the sails facing 
the wind. But the wind changes, and 
the mill must turn. Then die miller lifts 
up from the ground the lower end of this 
great ladder, which he then uses as a long 
handle, or lever, by which he turns round 
the mill, till the sails are again properly 
placed." 

^^ So much for the post windmill ; now 
for the other," said Lucy; " Aat with 
the little fan-wheel, as you call it" 

f5 
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'» H^at ddes ttie bounnefts ^ymiy, wuk 
vrithoitt aii^ ttoidoie to millet or mimt. 
Only the top, not the wliol©JK)d3r iof thiar 
ki^ ^ ^miidnkffl is moYeBiUe. The atis 
of thi^ great ssiUwfaecd goes fhrocigh thia 
menreabie top^ and iUeidbie cUk be shifted 
round horizontally along with it: diiB tb|> 
rsits M irdlersj so diat it can^ move tai^ily 
Ml the top of thdisolid stoBB ^^lof die 
t^^Wer* f Now ibr the little wh(Bti»" 

^^ Aye^ the litde ingeittioile vd&eel/' Mid 
Ltieyw 

^< That is Bp placfed at first, that >te 
tanes catdi th^ wind whenever iir does not 
blow upoa th^ liaih of j^ great wheeL 
9o ms fom^ ^ gtmt wheel iMdps, lUtie w/mI 
$^ts a-going, Itnd it sets m motion a traiii 
df Wheel'^woxl:^ all <diick I need not de^ 
scribe to yovu 1 nosbd ionly sasy^ ihsi ii 
has the' power ignudnaily io Inm the moveh 
d/ble tvp romrd^ tiU it briagfi g^eat wheel 
with its sails facing the wind; then greM 
wheel sets «^^ilig; and jiittle wheel by 
Ads tkne^ haviorg worked away from die 
wind, siofis;. hs b«sui«8 is done^ dXiA 
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it note, tiik i£ ia wwttd. Whm tb^ 
;ii'mdjag^iohwgfiiyjQtiairto Mow q^ \^ 
vanes^jitbon it f^ off ftglinf ftnd 1fork» 
thd gmit if^Ml nund to th^figlittoiii^ 

Slid tk^ old gwntiomiQt ^' tf I i^y m ^( 
much without your l^usikiog thai J Ii9«9 
tpflalteryim," 

Hwry amiled j ^^ btft," $ald hje, ^< ib^tf) 48 
a thiog I do not at all iuidMHtaod ftb^i^ 
tnndflul]«. I WW aoiufiiAtrLD^a^ iJlUl 
wfaile jjtk/m Mtrijr in the wmi ai%Hil9M 
were goings witb the sM»e irifidc J irea 
tiuBking iv«4»t ^p vesfion lof this QMiId be; 
9ad I JBu|)pd86 tiM^ tfaar^ juiat be ^ome^ 
flii&gf difiareBt iii tlie i«|r ia whkh tk? 
yaaei^ orflfiilGi dumsdb^*«9^ .or iMit 

1 i^dieye I fihoi^ld caU it'' 
. '^ Yi)u tliiu^ fighdy, I belteys/' jajui A^ 
^Id gBDideBian. ^^I faavea fmndinFiBoce^ 
a scientific mai^ imiio niade * windmSl^ 
which doaitioued irovking> whfi» all ihe 
odier iwsindmifls m the nfiigh|>QurhQad 
miained mrtio^dess. < Thfi comnkbn pMh- 
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pie used to gather round, and stare at 
it, and say, that it weat by enchaiitment, 
for they could not conceive how it could 
go with less wind than their own; but 
this arose from the judicious position of 
the vanes, which had been placed so that 
the wind should act upon them with the 
gi^test possible force," 

'^ I wish I knew that judicious position," 
said Harry ; "I have often tried to disco- 
ver it in making little windmills, but I 
could only place the sails by guess. I 
should like to know the rule and the rea- 
son, and the best possible way." 
: " And I shou^l be very glad if I could 
tell you all this, my dear, but that is be- 
yond me. Learned m^n have thought and 
written much upon this very question ; but 
I am not a man of science, or a mathema- 
tician, therelbre I eannot explain it to you. 
I can describe only the things which I 
have seen and which I understend." 

He then gave Harry an account of seve- 
ral things he had seen in Amsterdam; 
Harry knew that this dity is built upon 

Digitized byVjOOQlC 



109 

piles. Lucy said, she recollected reading 
the number of these piles, which was 
prodigious. 

Harry asked, whether any of them had 
given way, or whether the houses stood 
upright upon them. 

"No," said the old gentleman; "the 
first idea I had when I entered Amsterdam 
was, that many of the houses were tumbling 
down, they were so much out of the per- 
pendicular line, but still they do not 
fall." 

Harry was goiog to ask the reason of 
this, but another question occurred to his 
mind, which he was afraid he should for- 
get, if he did not ask it first " Pray, sir," 
said he, " do you know if the Dutch are 
acquainted with the use of steam engines?" 

*' Oh ! yes, certainly." 

" Then why," said Harry, " do not they 
use steam instead of wind, to keep their 
mills at work?" 

"Why should they?" said the old gen- 
tleman. 

"Because," said Harry, "wind is un- 

Digitized by VjOOQIC 



IIQ 

^arteioi tluay csmiot haw it'when ik^ 
please; wd if tibey have siot wind, tWj 
mills must stand still. If Xh^m }» # 
Storm, they caanpt make the iidud ImB or 
more, jugt as tbey wnxA more or 1^93 {(s^a^ 
or quickness; but we can maimgfi steaitons 
we pleaBe, at alllime« of the year, md in 
all weather.'' 

" Veiy iroe, my litde . meduKQtfi,^^ «mI 
thegentl^nan; '^ the Dutch dDe^owbegoi'' 
ning to mt steam engines; and what ip 
more — " 

What nwoe Jw said, X^icy ww m no 
eonditkm at thiA momient to liear, for pji 
theseatteringofthe^miffwhieib Ji^ jlbrew 
from his fingem, jibe wm iMiized witli ^ lit 
of sneesiiig, ithat aoenied m if it wwhi 
niBvereiKi. When she ieooireffed,jdbjieaiid 
the old gentleman sp^aJuiigof d»e embank- 
Utentd, or high and broad bqoJb, widcOb the 
Dutch hesre been obligedtoniee to protaot 
the country from inundations. These em^ 
band^ments are secured dueflj b^ miats, 
fastened downby willows, which are.fairiab^d 
togetJier^ Boid whadEi raBiaia a^ker the 
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imlB deqay , and thw fona th^ bett barmr 
against the force of the sea. 

^WillawsP said she» ^^siich yioldbo^ 
tfaiogB^ which I caa bend, with the least 
touch; can they wi&stand the whole force 
of the sea?'' 

''Yes, eKiactly for that re^cHi^" said the 
old geutlemaU) ''because they do not re*- 
sist ; just as you may have seen the most 
yield^g^ maimer do best against the toirout 
of auger^ aud the ^iMlest of wofl»eQ «uibdue 
the most violeulrteiiipefed idw«" 

Lucy sniiled; she was always ready for 
a skmtey bift $he liked this e^tremely^ .aad 
was pleased with its particular appUcatioiu 
Harry's heart now opened. He drew close 
to the elbow of the aim chair, from which 
he had before kept at a certain distance, 
and he began to use his pnivile^ of asldmg 
qaesltiws freelyy which ^ he had tUl npw 
&me <Qdy with great reserve. His mxHfa^ 
80081 oidled him away, and. advised hiim and 
Lucy io go to bed, as il^ey Wiei^ ^to set k>$ 
eady die next morning tO; pursue ibm 
jourray. They were Sony to^^o,a»dev«ty 
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body seemed sorry that they were gdmg. 
The old gentleman asked which road they 
intended to iake,, and when Harry's father 
answered, by Cdalbrook Dale, he said that 
he was ver^ glad of that, for the sake of 
his young friends. 

" Perhaps I shall not be up when you set 
oflF in the morning,'' said he, "so shake 
hands, young gentleman, and. fare you well. 
It is happy for you, that So early in life 
you have acquired such a desire for know- 
ledge. To-morrow you will see — " 

Mr. Frankland interrupted him, "My 
dear sir, do not tell him what he will see. 
Leave him the pleasure of surprise/' 



*^ Good-bye." It was come to that melan- 
choly word, and as Lucy put her head out 
of the carriage window, to say the last 
good-bye to Mr. and Mrs. Frankland, who 
were on the steps at the hall-door, shutters 
opened in a bedchamber above, the sash 
was thrown up, aad the old gentleman ]put 
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out his head> and repeated ^^Oood-byei 
gobd4)ye! and a good joiimey to you/* 

"Thank you, thank you, sir; and pray 
shut the window, or you will catch cold,** 
said Lucy. "He was very kind to you, 
Harry, after all,'' continued she, as they 
drove away; " and told you a great many 
entertaining. and useful things; and at last 
I liked him very well, though he did take 
so much snuff. And though he was a little 
cross yesterday at dinner,^ he made up for 
it afterwards. I do believe, Hany, that he 
loves Mrs. Frankland in his heart" 

" Who can hejp it?'' md Harry. 

"I wish," said Lucy, "that when I grow 
up I may be such a woman." 

"I wish you may," said Harry, in a tone 
that sounded gruff, because it was n» much 
as he could do to command his voice to 
speak at all, he was so sorry to part with 
these kind friends. Lucy indulged him in 
his taciturnity, and b^an to examine a 
little red m[orocco in^norandum book» 
which Mrs. Frankland had put into her 
hand at parting, and which she had held 
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till libw unopefiedt On^ taamhig over the: 
leaves of this book^ sfie foimdb some <rf tike 
pages fiifed witb etosfe writings 

"Deaiv gdod Mrs. Franfclmdr er.^ 
cfcttmed Eui[$}^. "^ Look, mteunma, ske kaK 
n^ljfeii'all l&is for us^ with ber oivm haodi:! 
jflpidktvbatdo yowtkink^itkM?'^ 

"^ '"1%^ Javenite Gaidenei^s ealemkc^ 

tli^,"all» ini foup iMb^ pftg^i'' sasd^ Lucy;. 
*^ I am aiway«^p%ittekdi<'i^1die k dkec-' 
tions i]> gaJ^tiAg bdokav ^cnst keaps of 
things too, #kild» T hwc^ ik)# ;; but kere^ I see, 
are only suck flon^m^md plants as wekavf^ 
or ougbt to bavei^ m oaar gaarden^ Htrry; 
and," continued akc^ after kddng avor Ikcr 
ealeiukr, ^ it tells me exactfy all I 
wanted to know, about tbe times and seii^ 
iOna for planting and tianspkiiling, anft 
gowing' seeds, and kow to kave sncceasicHiA 
ol pretty fiow«ts. i must read it to yoi^ 
Harry/' Ske icMd^ and wken ske kad 
ftnishodyke joined in her deligk<^ at findf* 
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]|]^that iteontamecball, and no'^indfe^than 
they wanted. 

^Aadi you fead ifr mm^ bettei^ fiuey, 
liijail> ymp semt&nles temd} ymting,"^ said' 
Hait(j^ 

^'Btteause,'' aaid bu6y^ ^^thia in nniieh^ 
plfiJaKtihan wtAtBQgisA^^ £lo]^- 

pemUect^ Hail^, liow I stuxfibled m* tr^ 
iti^ to itdsfd te m^mma^yonr translation? " 

"Yes, I knew you wanted tb retfd ki 
particularly' WoU/ said HaRy,i *^bof Jt)u 
Ai^AaoJl teisil^:^ it made n^ very hot/ 

'^Noll»»tte£t!iafiiwas;''saidbTicy.> ''X 
wmted to temi it pailMukyily wett indk«d." 

'^Iliatitfa&tike Tery veason^ you oo^d 
no^" saktHanry, ^^jfou wesa too> mxicmsi 
and fidgbtened." 

vBut what fiigliteiied me w«3y that I; 
could not Bodce oui^ the writingt 1 luftew ( 
was making nonsense of what T wjEu9 9ead« 
mg/and I could not h/dp it Since yo* 
luure set up to wiite a imming hmd lite 
P^P^'sy you nm all ycmr lettera i»to one^ 9sar 
other, sa that at laatj in some of yt>ur 
words, there is not a single plain lettei.'.^ 
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<^Ah! my dear! I can show yon in that 
very translation several — '* 

*^ Possibly; but then you make three 
kinds of rsy and when I have learned. to 
know one of them, then comes the oth^, 
quite different; and all your ms, and nsy 
and as, and fs, are so alike, no human 
creature in a hurry can tell them asunder; 
and you never cross your ts, so how can I 
tell them from /s." 

"But I do dot my is>^ said Harry, 

"Yes, you do; but you never put the 
dots over the right letter; I can never guess 
to what heads the hats belong; and then, 
worse than all, you half scratch out, and 
half write over, and half, turn one letter 
into another, and then repent, and leave it 
lio letter at all. But all this I could bear, 
if you did not make 'vulgar flourishes/' 

" Oh ! Lucy, be just ; I have IdHt off 
flourishing, you must acknowledge, ever 
since you told me it was vulgar. I have 
never flourished since that day." 

" Put that day was only last Tuesday/' 
said Lucy, 
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" I do not know whether it was Tuesday 
or Wednesday,"* replied Harry; "but I 
know it was the day you read, or could not 
read, my writing to manuna, and I have 
never flourished since.'' 

'f Poor Harry ! I beg your pardon for 
reading your translation so badly," said 
Lucy ; " the next I will read better, if I 
can." 

"The next I will write better, if I can," 
said Harry. "Let me look again; how 
does Mrs. Frankland make her writing so 
plain?" 

" And so pretty too," said Lucy. " It 
looks pretty because it is so even and 
straight; and it is distinct, because— let 
me see — she always makes the same letters 
the same way, that is one good thing; 
for then I know them again when I meet 
with them ; and she leaves a little space 
between her words, so that we may see 
they are separate words ; and she finishes 
each letter, and does not make her ms and 
ns so very much alike, that people cannot 
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toll die dijBfereiiae. 7^e MUh ri^ ^o tafe a 
little idiflferewtjftom ti^e }«3.*' 

'^'-Wmy litae/' rseiid Hftny ; ".if J bid^ 
thciiDtherilettws, ilodefy you, JVlfs.rI^ucy, :ta 
tell even Mrs. Franklwidis i ihwa hor^." 

'^^iButrlookjat tkeidifieraxce, Hwr{fi;)th6 
eiis a.Httle open at topt; fOr, cat Wi^t^J 
know • thpe i % tthe 'dot :o^er it. LqqJc, 
the hat is always on the right head, ai^d I 
know the hi^d hy jflie hat " 

^': A irwoBaants ^ay,iiad.Qed, of Ai^wiiig a 
head ! " isaid xHany, ;la»ghmg. 

" Oh, Harry ! when you come toiai^lgh* 
ing at women,*' sBiiJ^msy, ^- J^k^iow you 
bate nothing ebe to »y." 

"-Yes,Jhave,"/r^jHedHafiy. ^'[Sin«e 
yoxx rare . so fiind :of -readiiig Mrs« Firmk- 
land's twrttiiig, here is ^^[little ,^it n^re for 
your; ihere is arpige ripiyowr tjOOk, .wtiph 
yoa>haYe jnotres^/' 

^Liieytt(»)k tb&fbo(^, hiit^i^ #mpp^ 
^fhemShetiaw ihis r^fe ^fi^jOiilyvf^qMija^ 
logpae of-the Jxdanioal imyiqsrQf th^^^w^^ 
ttid tdunkbs, r mention^ in rii^ J^ienite 
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£caffdsBeii^s»£laiendar. :fihe jdid in^tloKyw 
the use, she said, of ioaHing flibwers ^and 
adirulffi Jby ILatin names, vwhen ithey have 
ga^**eimagh (English names, vby whic^h dl 
people may know them,^ if they iplease. Slie 
{Confessed, ^lat <ihe only thing die had not 
likediin all ^at (Mrs.iFtankknd ever did or 
.laid, rveas her having that' day, in ^the gar- 
jden, lalways tald ike Latin names ^ off the 
iflawersiafitenthe English. 

" ilan^, Iknow yeucthink as I do, thut 
lyou thougfat BO at the ^time; that made 
me dislikeiitthe more, because I was afraid 
yM v»>uU}tiunkat'was<^**^you know what." 

" I know," said Harry; " and L did not 
Jikeit,Jtawn." 

^^ We twill ask maan]iia,"i^d Lucy* 
. rTbeyihad been^l .this time talking to 
one another, on their own side of the^^^alr- 
viiage^jmd theiitfiBtlheFand mother, oipi &eirs, 
irere conversing on jsmethingiperbaps as 
>w/besDE!Abai^itD i Aemselres. ^k was ^neees- 
: w?y [to wait ifcr i a pause. At 'life -^ferst 
jwhiahjoccunxd, the^tsase J^»3 lkid4)efote 
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them, Lucy stating it with some hesitation, 
and ending by saying, 

^^ Am I wrong, father, to think it was 
pedantic ? Am I wrong, mamma, to say 
any thing about it ? " 

" Not at all wrong to speak your opinion 
freely to us, my dear," said her mother. 

" You would be foolish," said her father, 
^^ if you blamed without inquiring whether 
you were right or wrong ; but you would 
be wrong if you spoke to any stranger of a 
fault that you saw, or thought you saw, in 
those who had been kind to you." 

" You do not think it was pedantic, then, 
manmia?" 

" No, my dear, I do not ; but before we 
can understand one another, we must settle 
tirhat we mean by pedantic. What do you 
mean?** 

Lucy said she knew what she meant, but 
she could not exactly describe it She 
turned to Harry. First, he said, that it was 
talking Greek or Latin in the wrong place ; 
he added; that it was trying to show that 
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we had any sort of learning that other peo- 
ple had not But this, Lucy thought, was 
rather yanity or ortaatation than pedantry. 
They had heard people call things pe- 
dantic, which they did not think were so ; 
for instance, a boy had once said that Harry 
himself was a pedant, for talking of the 
siege of Syracuse, and of the machines used 
there, because the boy knew nothing about 
them, and disliked reading. 

" Then you perceive," said his mother, 
*^ that the meaning of the word varies with 
the different degrees of knowledge of those 
who use it. I remember when it was 
thought pedantic for a woman to talk of 
some books, which are now the subject of 
conunon conversation. Sometimes old- 
fashioned learning, and sometimes useless 
learning, is called pedantry; and it is 
generally thought pedantic to produce any 
kind of learning that is so unusual, that it 
is not likely that the company is ac- 
quainted with it, or can be pleased by it. 
In short, pedantry may be said to be an 
^1-timed parade of knowledge." 

VOL. II. o 

Digitized by VjOOQ IC 



122 

" To go back to Mrs. Frankland, mam- 
ma," said Lucy : " she knew that we were 
not acquainted with those Latin names." 
- " Yes, but she did not consider you as 
company. ^ She did not display her know- 
ledge ta excite your admiration ; she used 
those names in speaking to you, because 
she thought it might be useful to you to 
learn them. The knowledge of the bota- 
nical names of plants is not now unusual ; 
roost people we meet with are acquainted 
with them." 

^^ I did not know that," said Lucy. *'And 
now I recollect, mamma, when Mrs. Frank- 
land was talking of plants to the artificial- 
flower woman, who did not seem to know 
any thing about the matter, she called them 
only by their common English names ; 
therefore, I am sure she told the Latin 
names to us, because, as you say, she 
thought it would be of use to us. If she 
had wanted to be admired for her learning, 
she would have displayed it in company. 
So it is proved, Harry, that she was not 
pedantic, and I am very glad of it." 
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^^ But still/' said Hany, who did not seem 
quite satisfied, ^^ remember what mamma 
said, that useless leaitiing is pedantry." 

" Then the question is, whether this be 
useless learning or not," said his -father. 

" That is the very bottom of the ques- 
tion to which I want to get," said Harry. 
" What is the use of knowing all those long 
Latin names, when people may know the 
plants they are talking of as well by 
their own English names ?" 

^* They may know them, and describe 
them as well, to English people, but not to 
foreigners," said his father. ^' Most well 
educated foreigners, French, Spaniards, 
Germans, Italians, Danes, or Swedes, im- 
derstand Latin,' therefore it is a sort of uni-, 
versal lai^age, in which botanists, and 
persons of science, can make themselves 
understood by each other. In all books of 
botany the Latin is given along with* the 
common name ; and then the description of 
the plant to which this name refers can be 
applied by people in different countries. 

g2 
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J iiave a friend at Paris, who could not un- 
derstand what was meant by a cowslip, be^- 
cause in French there is no distinguishing 
Miae for cowslip ; it goes under the 
general word for prinuroses, primevere.'' 
- " Yet a cowslip and a primrose are very 
different,^' said Lucy. 

"But/' said her father, " if this French 
lady had been acquiubted with the botanic 
fwne, she would have known the difference 
the moment it was mentioned, and the de- 
ficiency in the French vocabulary would 
have been rectified. I remember hearii^ 
a French lady talking to a gentleman 
about the beautiful laurier rose; the 
gentleman understood French, but he hap- 
pened never to have seen a laurier rose 
in France, therefore he could not und^- 
«tand what she meant. She described it, 
but istill he mistook it for a rhododendron ; 
a^t last somebody mentioned its botwic 
psunCj Nerium oleander y and the moment 
the gendeman heard this L^in name, ha 
undfirstood what was meant, and he knew 
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k was the commcm oleander which he had 
often seen in English greenhouses." 

Harry now understood the use of learn* 
ing the Latin botanic names, and he was 
satisfied, 

" Remember, my dear Harry," added 
his mother, ^^ that I mean no more than 
that it is useful as a language, and as a 
means of acquiring knowledge." 

Lucy said, that she would learn by heart 
all the botanic names of the common 
flowers in the garden calendar, which 
Mrs/Frankland had been so kind as to 
write in her pocket-book ; and she begged 
Harry to tell her, whether many of them 
had any particular meaning, like those two 
which she had been told. Hydrangea^ the 
looter lover J or AgapanthuSy the beauiiftdj 
because she thought she could then learn 
them more quickly by heart, and remember 
them better." 

Harry said that he would, if he could, 
but that he would rather do it at another 
time. He wanted to look at a bi'oad^ 
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wheeled waggon, which was coming dowtt 
the hiir. And while he watched the shape 
and motion of the wheels, and asked his 
father some questions concerning them, 
Lucy was pitying the poor dog, who 
was chained underneath the wa^on, and 
who, as he waddled along, apparently 
half dragged by the neck, looked very 
mournful. She was told, tha^ his use was 
to guard the waggon, and that his being 
chained to it secured his always being near 
it. She wished very much that the man 
could be persuaded to loose him; a faithful 
dog, she thought, would guard his master's 
goods without being chained. Her mother 
observed, that it would be useless to talk 
sentiment to an English waggoner. Lucy 
wished that she had some money, that she 
might give it to buy this dog from his masr 
ter, and set him free. Her mother told 
her, that even supposing she could buy this 
dog, the man would get another, and this 
dog would not perhaps be better off, as he 
might not find any body to feed him, ^'You 
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know, my dear Lucy, we could not take 
him with us. What should we do for the 
next dog we meet under the next Waggon?" 

Lucy saw the impbssibility of freeing 
them all, and sighed. Her mother was glad 
to see that she had such humane feelings 
for animals, but said, ^^ there is much we 
must bear to see in this life, that we cannot 
remedy; all we can do is, to take as good 
ciure as possible of those creatures of which 
we have the charge." 

Lucy blushed: ^^ I will take care not to 
iorget to give poor Dash water when I have 
him again, mamma. I recollect one day — '' 

Here she was interrupted by Harry, ex- 
claiming, ^^ Father! pray look out of the 
window this instant! Do you see that 
streak of black powder in the track of the 
waggon, papa? I saw it dribbling from a 
barrel. Is it not gunpowder? May I get 
out and look?" 

He spoke as fast as he could utter the 
words, and hi$ father instantly called to 
the waggoner, stopped &e carriage, and 
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jumped out Harry following him. It was 
gunpowder. They rail after the waggoner, 
who either did not hear, or would not stop. 
When they overtook him, and showed him 
the gunpbwder running out of the barrel, 
he, being a sulky fellow, was very angry 
with the barrel, and with the man who 
packed it, arid with the man to whom 
it Ivas going, and with every body but 
himself. He had no clear idea of the 
danger he had run, till Harry's father told 
him, that he had sotne years before known 
a waggon to have been blown to pieces, and 
men arid hohtes killed, by just such an ac- 
cident. Soriie gunpowder had been shaken 
out of a barrel iri the waggon, and had 
taken fire, as it is supposed, ftota a spark 
struck from a flint in the road. This com- 
municating with the gunpowder had blown 
up th(B whole. The waggoner scarcely 
credited the story, till he heard the «ame 
of the hill down which the wag^n had 
been going, and then, as Harry observed, 
without any further question, he believed 
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it to be trae. So it is, that ignorant peo- 
ple believe or disbelieve, without aAy rea- 
sonable grounds. They staid to see the 
barrel well packed, and safely stowed. 
Some of the passengers, who were sitting 
within the canvas roof of the waggon, and 
who had looked out and listened, now ex- 
pressed much gratitude, and said they 
might have lost their lives but for this 
timely discovery of danger. The waggoner 
then grew warmer in his thanks, and, as he 
was repacking the barrel^ said in his So- 
mersetshire tone to Harry, 

" Master, you've done uz a mortal good 
turn, r finds, and if zo be it was in my power 
to give you a lift any ways, Td not be 
behind, you'd zee ; but the likes of I can 
4o little for the likes of you gem'men." 

Harry thanked him; he wanted nothing 
he said, but he was glad that he and his 
waggon were safe. 

"How well it was, father," said Harry, 
as they walked back together to the carri- 
age, " that I saw the gunpowder running 

g5 
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out, und recollected what you had told me^ 
about the blowing up of the waggon." 

"Yes," said his father, " you see how 
useful it is to observe what passes before 
your eyes, and to recollect what you know 
at the right time." 

' When Lucy heard what had passed, 
after rejoicing that waggon and waggoner 
were safe, she regretted, that when the man 
offered tp do Harry a good turn, he had not 
said a word for the dog, 

" I forgot the dog," cried Harry. " Fa- 
ther, Will you stay for me three minutes? 
I will run and speak for the dog." 

His father smiled, and back he ran. 
What he said, or in what words the wag- 
goner replied, we cannot tell, for Harry 
never could remember, either the words he 
used, or those said to him; but the result 
was, as he informed Lucy, that the dog 
Lion was unchained, that the waggoner 
promised that Lion should have liberty to 
run after him by day, ^nd that he should 
be chained only by night. 
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Lucy was proud of her brother's shcuhe of 
this affair, and, as was ever her custom when 
she was happy, she went on talking of 
tivery thii^ she could think of, and of all 
that she saw upon the road : while Harry, 
according to his custom, when he was well 
pleased with himself and particularly hap- 
py, was quite silent. After Lucy had ex- 
hausted ev^ thing she could say," she 
perceived Harry's silence. 

^' What are you thinking of, Harry? are 
you still thinking of Lion and the wag- 
gona*?" said she. 

^' Not I^ for there is nothing more to be 
done about them," said Harry. ^^ I am con- 
sidering what that very bright thing can be 
which I see out yonder, sparkling in the 
sunshine." 

" I s^e it," said Lucy, "it looks like a 
monstrous diamond, twinkling between 
the trees. What is it, papa? look at 
it." 

Her father thought it was the rdSlection 
of light from some weathercock, or polished 
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globe on the top of a building. As they 
approached nearer, they saw it was from 
the glass roof of a conservatory/' 

" Reflection of light ! " said Lucy; "what 
do you mean, papa, by the reflection of 
light? and what is the difference hetwe^^ 
reflection and refraction, of which I have 
heard?" 

Her father answered, " When the rays 
of light are thrown back from the surface 
of any polished substance on which they 
strike, for instance, from a polished piece 
of metal or of glass, they are said to be 
reflected. When the rays pass through any 
transparent body, and, in doing so, are 
turned from thdr direct conrse, they are 
said to be refracted^ and this light is callled 
refracted light." 

" Do you recollect, Lucy," said Harry, 
" yest^day in the boat, you observed that 
the oar m the water looked as if it was 
broken? That was because you saw it 
through, the water. Mr. Frankland told 
you that was the effect of refraction." 
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*^ 1 remember/' said Lucy, "that he told 
me 80, and that I did not understand at the 
time what he meant. I was ashamed to ask 
him more about it, and aflenvards I forgot 
it ; but you, Harry, can explain it to me, 
cannot you. 

" Indeed I cannot," said Harry. 

" But, papa, will you be so good as to 
make us understand it ? " 

" My dear, I cannot be so good as to 
make you understand it yet, till you have 
mcMre knowledge: I am glad, however, 
Lucy, that you observed the appearance of 
the oar in the virater, and that you wish to 
know the reason of what you saw. Seem- 
ingly slight observations of this sort lead to 
important discoveries." 

" Do they, indeed, papa," said Lucy. 

'^Yes; but often observations such as 
these, though they might lead to great dis- 
coveries, if pursued, remain hundreds of 
years useless, because people do not try to 
find out the reason of what they have seen. 
As long ago as the time of Aristotle, 
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which is above two thousand years, among 
other questions in his works on natural 
history, he asks, why a stick appears 
bent when it is held obliquely in water? 
This question was never rightly answered, 
till about four himdred years afterwards by 
Ptolemy. The fame of several great phi- 
losophers, among the modems, rests upon 
their discoveries of the rules or laws for 
measuring that refraction of light, on which 
the appearance of the bent stick in water 
depends. And not till the time of our 
great Newton, was the whole satisfactorily 
explained, or all the knowledge obtained, 
to which it has led. He, by pursuing this 
and other seemingly slight observations, 
and by trying experiments carefiiUy, to find 
out the cause of what he had observed, made 
his great discoveries of those properties 
and laws of light, which we call the laws 
of reflection and refraction. Even from 
considering the colours on a soap bubble^ 
which many others had observed before 
him, but of which they had made no use, 



Digitized by VjOOQIC 



135 

he was led to some of the most important 
conclusions respectmg vision and colours." 
But here all philosophical conversation 
ceased, interrupted by the sound of the horn 
of a mail coach. Harry and Lucy quickly 
darted their heads out of the window; 
for though oftentimes seen, Lucy never 
willingly missed the passing of a coach, 
stage or mail. This was, as Harry guessed, 
the royal mail, with its guard behind, the 
scarlet man with the gold-laced hat, blow- 
ing the authoritative trumpet to clear the 
road. Proud as a king on his throne, 
sat the many-caped, many-cravatted coach- 
man on his box, with his four fine horses 
even in hand, who kept on in foil trot, 
regardless of the load behind — the whip 
idle in the master s hand, except that once 
he flung out the long lash with a light 
touch, to remind one careless horse, that he 
must draw fairly, and to bring him into 
true trotting time. As they passed, Lucy 
admired the horses much, but the harness 
more. 
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" Nice !" said she, ^^ and nicer than any 
gentleman's harness. Bright brass rings > 
standing upon the horses' foreheads, with 
twinkling gimmals glittering in the sun." 

Regardless of the harness and the twink- 
ling gimmals, Hany had eyes only for the 
horses. 

"What fine creatures! and how they 
go! Oh, father! look! how they turn the 
comer," cried Harry, leaning out of the 
carriage, to watch them till they were quite 
out of sight. 

The road for the rest of this stage was, 
as Lucy observed, a stupid straight line: 
she could find nothing to do, but tq count 
the carriages they met, in the last five 
miles. Her father told her, that on the 
Bath road he had once met eleven stage 
coaches in five miles. But on this road, 
she met, in five miles, only one heavy 
laden waggon, and twelve coftl carts. 
Harry wondered that she continued still 
looking out of the window, when there 
was nothing to be seen but coal carts: 



Digitized by VjOOQIC 



137 

she said, slie had a ceaflon for this, and 
he left her to take her own time to tell 
it, which did not happen this stage. 



" Harry ! do you remember, that the 
old gentleman told us last night," said 
Lucy, " that we should be surprkedj be- 
fore this day's journey should be over?" 

" So he did," said Harry ; " but I have 
been so happy all day, that I never 
thought of it till this miiomt?/' 

" I have been very happy too," said 
Lucy, " but I have thought of it some- 
times. And now that dinner is over, and 
that evening is coming on, it is time to 
think about it. I wonder, Harry, what it 
can be." 

, Lucy Was standing in the parlour of 
the mn, where they had dined, and she 
looked all round the room, and then out 
of the window, as she spoke. 

^^ There is nothing surprising here I 
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am sure," said she. " But I heard papa 
order, that the horses should not be put 
to yet,, not for two hours. What can be 
the reason of that, Harry ? " 

" We are to walk through some park, 
near this town, I believe," said Harry, 
" and the carriage is to meet us at the 
farthest gate, and we are to see some 
house. Come! Come Lucy! Papa is 
calling to us to follow him*" 

Lucy followed with great alacrity, cer- 
tain that they were now going to be sur- 
prised. But they walked up an avenue 
of beech trees, and reached the house 
without meeting with any thii^ surpris- 
ing;^ and Lucy was disappointed, when 
she found that her father and mother 
came to this house only to look at some 
pictures. Neither Harry nor Lucy had 
yet any taste for pictures, and their mo- 
ther therefore advised them to divert 
themselves by running about the plea- 
sure grounds, ;which amusement they 
wene permitted po enjoy, upon her answer- 
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mg for them, that they would not touch 
any of the flowers or shrubs. First they 
went through all the flower gardens, then 
through the park, and by the river side, and 
vp again through a wood on the banks, till 
the red light of sun-set, which they saw on 
the stemsof the trees, warned them to return 
from whence they came. They were afraid 
of being too late, and of keeping their father 
and mother waiting; but luckily they met 
the wood-ranger going home from his 
work, and he showed them % path, which 
took them the shortest way to the house. 
Instead of being too late, they found that 
they need not have run so fast, for their 
father and mother had not yet finished 
looking at the pictures. 

" Let us sit down then, and cool our- 
selves quietly," said Lucy. ** Harry, only 
think of papa and mamma having been all 
this long time, looking at pictures ! How 
tired I should have been, if I had been 
standing all this while, with my neck bent 
back, staring up at them. Harry, do you 
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think, that when we grow up, and set out 
upon our travels, that we shall ever be so 
fond of pictures as to stand looking at 
them so long?" 

" Perhaps we may,'' said Harry, 
" though we do not care about them now* 
I remember some time ago, I never 
thought of looking at prints, except of 
machines; but ever since the day I saw 
the prints in Don Qxiixote, I have grown 
fond of them." 

'^ Yes ; and how happy we were toge* 
ther," said Lucy, " looking over the prints 
in Pyne's Microcosm," 

" True, I forgot them," said Harry. ** I 
alwajrs liked those, because they are so 
like things and people we see every 
day." 

^^ And the prints in the Arabian tales," 
said Lucy, " though they are not like 
things we see every day, or any day, or 
that we can ever se6 in reality, you like 
those, do not you, Harry ? " 

" I do," said Harry, " some of them." 
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" Some of them," repeated Lucy. " Very 
righti so do I. Those that are like my ideas 
of what the sultans, and viziers, and Fati- 
mas, and their turbans, and Coge Hassans 
might be. But some others I do not 
like, such $LS Aladdin's genius of the lamp, 
and the African magician, because they do 
not come up to my imagination of them. 
Harry, do describe to me your image of 
the African magician." 

It was a difficult task, and Harry was 
glad to be relieved from it, by his father s 
calling to him, to desire he would see if 
the carriage was come to the park-gate. 
It was there waiting, and by the time they 
got intQt it, the sun was set, and it was 
growing dusk. By the time that they 
reached the end of the next stage, and had 
drank tea, dt was quite dark. They were, 
however, to go on another stage this night 
Lucy, who did not much like travelling 
in the dark, observed, as her mother was 
getting into the carriage, that the coadi 
lamps were not lighted. 
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^' Never mind, my dear," said her father, 
*^ we shall have light enough soon." 

^'Soon! Oh no, papa, begging your 
pardon," cried Lucy, " there will be no 
moonlight these two hours. I can show 
you when the moon will rise, by my new 
pocket-book, papa." 

'.^ Very likely, my dear," said her father ; 
^* but, Lucy, do not stand talking on the 
step of the carriage." 

At the moment when her father was 
giving her this advice, one of the horses 
was startled by a light, and, giving a sud- 
den jerk to the carriage, Lucy was thrown 
from the step backward, and must have 
fallen under the wheel, but that her fa- 
ther caught her in his arms, and set her 
upright again. Into the carriage she 
went directly, and while yet trembling 
with the fright, her fether repeated his 
advice. 

'* WHle you live, child, never again 
sts^d in that manner on the step of a car- 
riage, without holding by something. I 
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assure you, that you put yourself into mubh 
greater danger at that moment than any 
you are likely to meet with from the dark- 
ness of this night" 

Lucy hoped that her father did not think 
that she was a coward, and after some mi- 
nutes' silent submission, she expressed this 
hope, and began to defend her character for 
courage, by reminding Harry of all the in- 
stances she could recollect of her never 
having been afraid in a carriage^ Harry 
said nothing. ** I cannot see your face, 
Harry. I hope you are agreeing with 
me." 

"No, I am laughing ; for I think you are 
a little afraid at this minute. I feel you 
squeezing close to me, because we are 
going down the hill." 

" Think, and talk, then, of something 
else," said her mother ; " and do not tell 
Lucy she is a coward, or you will make her 
one. Lucy, my dear, there is no danger ; 
but if there were ever so much, you cannot 
alter it." 
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" No, mamma ; only I wish be . would 
not go quite so fast," said Lucy. **lVould 
you speak to him ?" 

" No, I cannot teach the postillion to 
drive; can you, Lucy?** 

" No, indeed, mamma," »aid Lucy, 
laughing, or trjong.to laugh. 

" Then we had better let him follow his 
own business, which he understands, and 
which we do not" 

" Very well, mamma; Ilaiow you are 
right, and that there is no daxiger now. 
' We are down the hill, I feel, tod it is all 
over nicely. But, mamma, suppose there 
was danger, and that the horses were 
really what is called running away, what 
would you do?" 

"Sit still. The only thing which 
would not i|9ycr(eas6 my danger," answered 
her mother. 

" Could not you get out, mammfk ?" said 
Lacy. 

'fl could, pierhaps, but I would not at 
tempt it; because 1 know it is the most har 
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iftupdDus thing^l&at coi&ld be done/' «aid W 
mother. 

« Yes,'' said Lucy's fcther, " I believe 
likat iiioreli9€is have htmt lost, axid iii6re 
limbs broken, by persons dtttemf^ting to get 
otit of caHtis^es when korses wete Minning 
away, than ever were lost by overturns. 
AU who have had e^tperience <jan tell you, 
that the best tkmg you cim do is to stay 
quietly in the caniage till ihe hori^ stop, 
or are stopped. If you make aiiy noise, or 
screMQ, or calf to the person who is driving, 
you endanger yourself more, becauise you 
distract his attentioi^, and fm may be sure 
^t he is doing the best he can, be- 
cause he is probably as 'fewd of his life as 
you are of yours. And as to driving, pro- 
bably Ai> best is bettea* than yimr b^t.** 

** Certainly, papa ; but i/*— " sdd Lucy^ 
and there she paused. 

" If What?" 

^' I am not sure whietiier it is right to 
«ttiy H, papa; butlhavfehcas«d, that coach- 
men and postillions are sometimes druiik, 
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find if he was drunk, he would not know 
how to drive." 

" And do you think that his being 
drunk would make you know how to 
drive?" said her father, 

Lucy laughed again, because Harry 
Jaughed. 

" But, papa, I should know better than 
he did, if he had lost all sense." 

" True ; but I would not advise you, as 
a little girl, or even if you were a woman 
I should not advise you, to attemipt to di- 
rect or argue with a drunken man; for, 
besides the danger of his giving some rude 
answer, either the coachman would be 
too drunk to understand any thing, or he 
would not; as long as he could under- 
stand any thing, it is probable he would 
understand what he habitually knows best, 
how to drive. If he be so for intoxicated 
as not to know how to do that, he would be 
still less able to comprehend your reasons or 
directions, supposing them to be ever so 
good." 
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** Very true,'' said Lucy. She declared 
that she never should think of talking to a 
drunken coachman or postillion, but she 
hoped that she never should be driven by 
one. 

In which hope her mother joined her. 
" Lucy, my dear," said she, ** when I was 
young I was afraid in a carriage, and Iwill 
tell you how I was cured." 

"How, mamma?" 

^* I was cured of my fear for myself by 
a greater fear for another person. I used 
to be sent out airing with a lady, who had 
lost the use of her limbs, and I was so 
much afraid for her, that it took my atten- 
tion away from myself. She was very 
cowardly; I was taken up in quieting her 
apprehensions ; and I saw, that nine times 
in ten, when she was alarmed, there was no 
cause for fear. This encouraged me the 
next time, and so on : besides the feeliiig, 
that if there were ai^y danger I must act 
for her, was a motive to me to keep my 
senses and presence of mind." 
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" As to that laM," said Lmy, ** I think, 
At least I feftr, ^Aiat it ifo^ld ba/ve had n 
eontmiy effect tipon me, and that I should 
have been ten tknes more afi^aid with the 
helpless person in the carriage." 

'' No/' said Harry, " I Aide I should 
haye felt m thy mother did/' 

*' What stops m 1 Wha* is the mrtter/' 
said Lucy. 

"Matter! nothing in 1^ world, my 
dear/' said Harry, laughing. " Only we 
are stopping till the turap&e gate is ^>ened, 
and till this old man, with a lantern, haes 
fumbled the key into the lock." 

Lucy jomed in his kugh, atid said, af- 
terwards, " Laughing is very good for 
curing people of being afraid foolishly ; for 
^ when you laugh, Harry, I know tibat thenre 
* is no danger, or you could not be w 
merry. And now— it is very extraordi^ 
usary-^^but I am no more afraid than you 
are, Harry. I will prove it to you. I will 
think of any thing you please. I ^an cap 
verses with you, if you will." 
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^* No) thuBk you, »ot y^ I do not Imoii 
eoioiigh to cap with you yet» my dear. Th« 
l^lo that I know id from Shakapeare^ and 
that is hlwk verse, which will not do for 
cupping.'' 

^^ But it will do for repeating^" said 
Xwy ; " and I wish you would repeat soim 
of the 4)iiarral of Bni^usand Cassius^ whieh 
we read togethi^r," 

" I will try/' si^d Haiiy ; " where shall 
I begin?" 

*• Begin," said Lucy^ ** with Brutys's 
speech.'* 

<< What I shall one of us, 
That struck the foremost man of all this world, 
Bttt for auppoirtiug robbers, shall we now 
Contaminate our fingers with base bribes ? " 

Harry repeated this as if he liked it, and 
went on through all Brutus's part of the 
quarrel. He said he could not forget any 
of this, because he felt it He admired 
Brutus, and Lucy pitied Cassius. His mo^ 
ther observed, that he liked dramatic poetry 
better ^aa descriptiire. Lucy, however. 
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tiiought some descriptive poetry was bedvi- 
tiful, aiid repeated to him the description of 
Queai Mab and her chariot of the hazel 
fiut, made by the joiner squirrel, "time 
out of mind the fairies' coachmaker." This 
Harry liked well. Also some of the fairies 
in the " Midsummmer Night's Di^eam,'* 
who " light their tapers at the fiery 
glow-worms' eyes." And Harry admired 
Ariel in the "Tempest," whose business 
it is — 

-— " To tread the ooze of the salt deep ; 
To ran upon the sharp wind of the north ^ 
To dive into the fire, or ride on the curled clouds. 
Or put a girdle round the earth in forty minutes." 

And he could conceive delicate Ariel's 
pleasure in killing the canker in the rose 
buds, flying on the bat's back, or lying in a 
cowslip's bell. But for Pope's elegant Ariel, 
and the " fifty chosen nymphs of special 
note" he cared but little. He well knew 
that his mother admired them, but he was 
too sturdily honest to afiiectadmiration which 
he did not feel. He thought it was his fault 
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His mother told him, that perhaps he would 
like them hereafter, and that in the mean-^ 
while lie need not despair of his own taste 
for poetry. 

Hany observed how much more easy he 
found it to learn lines which he under* 
stood^ than to get by heart lists of names. 
He said, that he recollected having read in 
Baron Trenck^s Life, that when the King of 
Prussia wanted to try Trenck's memory, he 
gave him to learn by rote a list of fifty 
strange names of soldiers in a regiments 
Trenck learned them quickly. 

" I am glad," said Harry, " that I was 
not in his place, for his majesty would 
have thought me quite a dunce, and would 
have decided that I had no memory. It is 
much more difficult to learn nonsense than 
sense," continued H^urry: "there is some- 
thing in sense to help one out." 

" Unless it be- droll nonsense," said 
Lucy ; " but when it is droll, the diversion 
helps me to remember." 

Harry doubted even this. 
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Thek father mid he would, if tbey Uked 
i^ try ^ experim^t, by repeating tor 
tlmsL some $ent^icea of droU nonsense, 
which were put together by Mr, Foote, a 
humoious writer, lor ibee pmpose of try- 
ing the memory oi a man, who boasted that 
he eould learn any Uiing by rote, on <m€e 
hearing it. 

" Oh ! do let us hear it," cried Lucy ; 
^^ and try m."" 

" Let us hear it/' said Ha«y ; " but 
I am sure I shall not be aUe to leam 
it." 

" It will be no great loss if you do not," 
said his fta^her. 

^' Now, Lucy, pray sit still and listen^" 
said Harry. 

But Harry's power of attention, whidi 
he had prepared hun^elf to exert to thie 
utmost, was set eom{il^:ely at defiance, 
when his fatiier, as fast as he could utter 
die words, repeated the following nonsense, 
abruptly beginning with— 

<' So she went into the garden to oUt a oahVage 
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bafj to Aakew lyple fiie'; Md at At saaietiaM a 
great she-bear coming up tke street, pops its head 
into the shop. ' What ! no soap ?' So he died, and 
shi^ very impmdetitly married the barber ; and there 
w«M present the Renthmies, and the JobHUes, and 
tht Garfiilieit and the grand Pan|Kiidiiim hinnlf, 
with the little rouqd button at top ; and they all 
fell to playing the game of catch as catch can, 
dll the gunpowder ran out at the heels of their 
boots." 

'' Grunpowdear at the heels of llieur boots t 
horrible nonsense 1" cried Harry; while 
I^cy^ rolling with laughter, and laughing 
the more at Harry's indigmttioni only 
wished it was not dark, that she might see 
his face. 

" Well, can either of you remember or 
repeat any of this?" sdd their mother. 

Lucy said^ that if it had not been for 
the grand Paiy^idrum) she was almost ^ure 
she should have been able to say it ; but 
she was so much sui|)rised by meeting the 
grand Panjandrum himself again^ and so 
diverted by his little round button at tc^, 
that she could think of nothing e}se ; be- 
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§ides, laughing hindered her from hearing 
the names of all the company who were 
present at the barber's marriage : but she 
perfectly well remembered the Picnin- 
nies ; and she knew why she did, because 
their name was something like piccanini; 
and this word had been fixed in her head 
by a droll anecdote she had heard of a 
negro boy, who, when he was to tell his 
master that Mr. Gosling had called upon 
him one morning, and could not recollect 
his name, said he knew the gentleman was 
a Mr, Goose-piccanini.'' 

" So you see, Lucy," said her father, 
" that even with you, who seem to be your- 
self one of the numerous family of the Pic- 
caninies, or of the Goose-piccaninies, there is 
always some connection of ideas, or sounds, 
which helps to fix even nonsense in the 
memory." 

" Papa, will you be so very good as to 
repeat it once more. Now, Harry, once 
more let us try." 

"I would rather learn a Greek verb," 
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6aid Harry. ^* There is some sense in that 
Papa, could you repeat one?'' 

^^ I couldy son, but I will not now/' said 
his father; " let your sister divert herself 
with the grand Panjandrum, aind do not 
be too grand yourself, Harry. It is sweet 
to tdk nonsense in season. Always sense 
would make Jack a dull boy*." 

The grand Panjandrum was repeated 
once more ; and this time Harry did his 
best^ and remembered what she went into 
the garden to cut, for an apple pie; and 
he mastered the great she-bear, and the 
no soap, but for want of knowing who 
died, he never got cleverly to the marriage 
with the barber. But Lucy, less troubled 
concerning the nominative case, went on 
merrily, <* and she very imprudently mar- 
ried the barber." But just as Lucy was 
triumphantly naming the company present 

* Future commentators will obserre, that this al- 
ludes to the ancient British adage, 
** All work and no play makes Jack a dull boy, 
All play and no work makes Jack a mere toy." 
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aod bftd ^ to the JoblUJies, Usny, whose 
attention was not aa wholly abaorbed, as 
tohave no^yes for outward nature, ex- 
claimed--*- 

"Father! fether!— Look! look! out 
of this window. A fire ! a fire I a terrible 
fire it must be. The whole sky yonder 
red with it." 

" Terrible !" .3aid, Lu<y, looking out. 
*' It must be a towi^ on fire/' 

** Father !" r«^peated Harry, much asto- 
niiEthed by his jGath^'s silence^ and compo- 
sure, ** do not you see it?" 

<^ I do/' said his father, " but it is not a 
town on fire« You will see what it is pre- 
soitly." 

A dead silence ^ggsued, and the grand 
Panjandbrum was forgotten, as though he 
had never existed. They drove on^ Hariry 
sivetching out of one window, and Lucy 
leaning out of the other, while her mo- 
ther held her fast, lest the door should 
open. 

" Hamy^ what do you see? I see fires, 
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fiajaesl-^gi^at lefwks flying up agaiart 
tha sky. Now I see, I do see, iiiaaima» 
a house buroing — th^re, there, mamma, 
at a distance, flames coming out at the 
top!" 

^' On my side» I see flames coming out 
of the ground/' said Harry. 

Lucy rushed tumbling over to her bro* 
ther's side of the carriage, bidding him look 
out at her house burning. 

^^ Fires indeed ! the whole country is on 
fire,"«aid Lucy. 

'^ I suppose diey are burning the grass, 
or a wood," said Harry, endeavouring to 
r^^ain his wonted composure, and tomsake 
sepse of it ; ^ ^ but certainly there is a house 
on fire, father ! flames red as blood bwst* 
ingfroBa the top!" 

^^ And we are coming nearer and nearer 
every instant^" cried Lucy, " the road, I ftse, 
is going through the middle of these fires ; 
Oh, father ! mother ! will you call to the 
man, he must be g(nng. wrong/' 

" He is going quite rig^t, my dear," said 
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her mother : ^^ keep yoarself quiet, there is 
no danger, as you may see, by our not 
being alarmed, for you, or for ourselves/' * 

These words, calmly pronounced, tran^ 
quillized Lucy, and Harry determined to 
wait the event, and not utter another word, 
whatever he might see. He was quite 
certain, by his father's composure, that 
there was no danger, either for themselves 
or for other people ; but this security left 
his mind more at liberty to feel curiosity, 
and very curious he was to know what was 
coming, how it would end, and, above all, 
how it would be accounted for. 

They were driving now along a raised 
road| with fires on each side of them: 
flames seemed to burst firom the ground' at 
intervals of a few yards. Their deep 
red colour and pointed shape appeared 
against the dark night, far and wide as the 
eye could reach. The fires near the road 
made it as light as day. 

^* My father might well say we should 
have light enough," thought Harry. 
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<* I wonder the horses are not frightened 
by the fires,'^ thought Lucy: she had been 
for some time breathing short, in dread 
every mstant that the horses would start 
off the raised road, and overturn the 
earriage, or plunge and throw the man, 
or set off full gallop. When none of 
these things came to pass, and when 
she saw the postillion so inconceivably 
at his ease as to lean over, and pat his 
. horses, and then to take off his hat, and 
tighten the band, and try it again and 
again on his head, till it fitted, Lucy began 
to breathe more freely, and she observed 
how plainly they could see die man and 
horses, and the black shadow of the car- 
riage upon the road. 

Then exerting herself to find something 
to say, to show she was not afraid, she 
looked for the burning tower^ but it was 
concealed by a turn in the road, or it was 
confounded with other distant flames. 

" It is like the country of the fire-wor- 
Clippers in the Arabian tales," said she; 
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c< and tibere ihey ara/' |>oiiititig to a group 
offig^urefi. Shesawbyt)D0ofth6fires»^«r«- 
est the road) figures with pale faces, like 
iqpectres, the li^ jifaining strongly on them* 
Shd could see the man's bare arms, and 
his shovel, as he shovelled up the bum* 
ing Haass. 'VAnd the boy standing by, 
and the woman with the child in her 
arms, quite like a picture I have seen 
somewhere." 

^^ But never anywhere," said Harry, 
^^ did y<iu see such a reid sight as this 
•» all those lone fires for miles round, 
burning how, or for what, I camnot im* 
agine." 

'' It is like the infernal regions ! is not 
it, Harry?" said Lucy. 

^' I never saw them^'' said Harry, *^ nor 
any thing like this ! it is very wonderful. 
What can the fires be for? signal fires?" 
No) thought Hanry, there are too many, 
and on flat ground. 

" Signal fees an^ always on hiHti, are 
not they, father ? 1 4ee these fires near us 
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«re ffom little heaps or liiUooks of earth ;** 
but whether they were artificial or na* 
tural, made by men's hands^ or thrown up 
by aubt^mnean fires, Hany could not 
6x9me, He wished to find out, he detired 
not to be told, and yet he almost despaired 
ofdiscovering. 

^^ Father, I have read in some book of 
travels, of fires that burst out of the ground, 
of themselves. And I have heard, of 
some lake of pitcht <^ some — what do you 
call it?" 

" Bitiwen, do you mean?'' 

^^ The very thing I wanted ; father, are 
these fires of that sort, from bitumen, or 
do they burst out of the gromid of them- 
selves?" 

'' Not exactly either/' said his father, 
but those are both good guesses." 

" The fiery tower again, brother !" cri^d 
Lucy. They came near ^lough to it now, 
to see its dark form, aiid even to hear the 
roaring of the fire. The body of flame un^ 
diminished, imdiminishing, kept spouting 
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td and fro by the wiud, nobody near ot 
heeding it. When the road brought them 
to the other side of the tower, they saw an 
open red arch underneath, which seemed 
to be filled with a sloping bed of fire* 

Harry had often seen a lime-kiln burn- 
ing in the night* " It is a lime kiln, I do 
believe, only of a different shape from what 
I have seen." 

*! No," said his father; "but that is a 
sensible guess." 

" Then it is a toundery ! I have it now. 
I remember the picture in the Cyclopaedia. 
It is a foundery for melting iron or brass. 
Now I begin to understand it all." 

" And there are others of the same sort,'* 
said Lucy, "coming in view. And what 
is that black shadowy form moving up 
and down regularly, and continually, like 
the outline of a steam engine ?" 

" Like the great beam. It is a steam 
engine," cried Harry. " I see others. 
There they are, going on all night long, 
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their duty, by themselves, and of them- 
selves; how very — " 

"Sublime," said Lucy. 

His father told Harry, that he was quite 
right in supposing that these were foun- 
deries. As to the fires, he said, most of 
them were low ridges of coal, which were 
burning into coke, fox the use of the forges. 
The process was very simple. After the 
coals were set on fire, a man was em- 
ployed to cover them with ashes, through 
which the smoke could escape, till they 
were sufficiently burned. Coke, he told 
them, gave out a more steady and intense 
heat after the gas and smoke were driven 
off. Some of the fires, he added, might 
perhaps proceed from the reftise small 
coal, which were known occasionally to ig- 
nite spontaneously, and were suffered to 
bum, as there was no danger of their doing 
any mischief in this waste land. 

When this explanation was given, Lucy's 
interest a little diminished, with the mys^ 
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teiy; birt Harry's increased when he consU 
der^d th€ woBderful realily. 

" I shall like to see this coimtry by day 
light," said Harry ; *^ and to learn what 
those numbers of steam engines are dowg/" 

^^ That must be for to-morrow/' said his 
father. 



When they visited the fiery moor by day^ 
light, they saw only a black dreajcy wasteg 
with half bum^, half smothering heaps of 
dross^ coaly and cinders* Clouda <>f smoke 
of all colours^ white^ yellow, and black, 
from the chimtieys of founderies suiid forges 
darkening the air; the prospect they could 
not see, for there was none* It was a dead 
flat, the atmosphere laden with the smell of 
coal and smoke. The grass, the hedges, 
the trees, all blackened. The hands and 
faces of every man, woman, and child they 
met, begrimed with sootl The very sheep 
black^ed! not a lamb ersen with a lock of 
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white wody or a clean face. Lucy said, 
that it was the most frightful country she 
had ever beheld. Hany acknowledged, 
that there was nothing beautiful here to be 
seen; birt it was wonderful, it was a sort <if 
tuUime. He could not help feelaig a great 
respect for the place, where steam engmes 
seemed to abound, and, in truth, to have the 
World almost to themselves. These la* 
boured continually, in vast and various 
works, blowing the huge bellows of the 
furnaces of smelting houses, forges, and 
founderies, raising tuns of water each mi«- 
nute, to drain the depths of the coal mines. 
The strokes of the beams of the steam en- 
gines were heard at regular intervals, and 
the sound of the blast of the furnaces at a 
i^istance. As they approached the foun- 
deries the noises grew louder and louder, till, 
as they entered the buildings, the roaring of 
the draft was tremendous. Lucy, invohm- 
tarily holding her breath, looked up to her 
ftii&er ; she saw his lips move, but she cmild 
not hear what he said. She held fest by 
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bis hand) and stood still. She saw an ita^ 
mense furnace, full, as she thought, of liquid 
fire, but it was red-hot liquid metal. One 
man with brawny arms, bare up to the 
shoulders, and a face shining with perspi- 
ration, was carrying this fiery liquid in a 
large ladle. Another poured it out into 
moulds of sand. Some men with white 
caps on their heads, and pale fire-lighted 
visages, were hurrying to and fro, carrying, 
in long-handled tongs, masses of red-hot 
metal. Others, seen in i;he forge at a dis- 
tance, were dragging out red-hot 'bars, 
while two were standing with huge ham- 
mers raised, waiting the moment to give 
their alternate blows. Lucy tried to make 
Harry understand, that she thought the 
men were like Cyclops; but she could not 
make him hear the words. In this place, 
it seemed in vain for human creatures to 
attempt to make use of their voices. Here 
wind and fire, the hammer, the bellows, the 
machinery, seemeid to engross the privi- 
lege of being heard. The mep went on 
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with their business in silence, only making 
signs when they wanted you to stand out 
of the way. 

While they were seeing the foundery, 
they were met by Mr. Watson, the master 
of the works, to whom Harry's father had, 
a letter of introduction. He apologized 
for not having been able to attend them 
himself. But now, he said, he was at 
leisure for some hours. He hospitably 
invited them to his house, which was at a 
little distance. There he introduced them 
to his wife and sisters. Lucy, and her 
mother staid with these ladies, while Mr. 
Watson took Harry and his father to see 
his colliery. They were one by one to be 
let down in a bucket into the shaft of the 
coal mine, which was like a deep well. 
Mr. Watson turning his eyes upon Harry, 
asked his father if the boy would be afraid 
to go down. Harry, colouring highly, 
answered for himself, " No, sir, I am not 
afraid to go wherever my father goes." 

His father went down first with one of 
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the colliers in tne bucket, it was let down 
by the rope from a steam engine. In a few 
seconds Harry lost sight of him, and soon 
the bucket reappeared with only the collier 
in it. 

" Now you may go down or not, just as 
you will," said Mr. Watson. 

" I will go down," said Harry. 

"Tlien do not be in a hurry. Let me 
put you into the bucket." 

He took him by the arm, and lifted him 
in, and the collier bid him be quite still, 
and he was so. The bucket was let down, 
and it grew darker and darker as they de- 
scended, tifi at last he could see only a little 
speck at the opening at top, like a star of 
light. He could but just distinguish the 
man's hand and arm, like a shadow, as he 
pushed against the sides of the shaft, to keep 
the bucket from striking. They landed safely 
at l&e bottom, where there was lamp-light, 
afid Harry sprung out of the budket, 
with the assistance of his father'd hand, 
and ha was very glad that he bad had the 
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courage to go down. As soon as Mr. Wat- 
Bon had descended and joined them, 
he took them through the galleries and 
passages of the coal mines^ and showed 
Harry, where and how the men were at 
Work. Harry was surprised to see the 
numbers of workmen, and of carriages that 
were conveying the coal. And ^ here he 
had the pleasure of seeing what he had 
long wished for, the maqner in which a 
steam engine was employed in pumping 
out the water that collects in a mine. Be- 
fore steam engines had been brought into 
general use, the master told him, that it 
was the labour of years to do what is now 
perhaps done in a few days. 

His father stopped to look at a kind 
of lamp, which has been used for some 
time in lighting mines ; and which, from 
its peculiar construction, is called the 
safety lamp^ as it completely prevents 
the fatal accidents that formerly occurred 
from the explosion of inflammable vapoury ^ 
when ignited by the unprotected flame ' 
of a candle. Harry wished to u?ider» 
stand it, but his father told him he would 
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explain it to him at aDptker op|>ortuiu1y 
that they mu$t npti delay now* for Mr. Wat- 
son's tim^ was preeiqua; whiqh Mr. Waf- 
son did ^Qt dei:^y. However, he did i^pt 
hurry them, he Qnly^spokQ shortly, pas$^ 
on quickly, a»d cfdledto the »wi at th^ 
windlass to "Let down/' ^They were 
drawn up in the same manner by which 
they had deseegdied^ and Harry wa^ glad 
to see the daylight again, though it dazzled 
him, and to feel i&e fresh air. Next they 
saw the iron rail roads, on which small 
carts, load^ with coal, we^e easily pushed 
along by one man, spme^mes by one child 
guiding or following themi and presently 
they came to what Mr. Watgon called 
"the inclined plane." Hany saw two 
roads of railway, placed beside -each oth(pf 
up and down a steep slope. ^ Gta one qf tb^ija 
there were several empty coal carts linked 
together; and on the other, a cart loi^ed 
with coal, which, as it ran down the slope, 
dragged the empty carts up. This wa^ ef- 
fected by means of a chain, which was fais- 
tened by one end to the loaded cart, and 
)>y the other td the e^xply carts, and which 
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passed round a large pulley at the top of the 
slope or inclined plane ; so that the loaded 
cart, despending by its own weight on one 
road, made those on the other road ascend. 
^^ Little mmi, you may take a ride up 
a&d down if you will," said Mr. Watson : 
'^safe enough, and I see you are no flincher, 
aod not bred too daintily to sit in a coal 
cart, a slave to a coat or a jacket.'' 

Harry jumped upon one of the empty 
carts. 

" Throw him a truss of that hay to 
sit on. There, hold fast now for your life. 
Keep an eye on him. Up with you/' 

And up he went, and from the top 
looked down upon his &ther, and for a 
moment he felt afraid to go back again, it 
looked so steep. A collier's boy, who was 
standing by grinning, told him he went ^^ up 
and downtlie same way ever so many times 
a day, and no harm never." Harry said to 
himself, *^ If it does not hurt others, why 
should it hurt me?" And thus, conquer- 
ing his fear by his reason, he took his seat, 
and down he went. 

"Father," cried Hawy, m. won as he 
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had one leg out of the cart, "I am glad 
Lucy was not with us* She would have 
been frightened out of her wits at seeing 
me coming down," 

" Look to yourself now, and take your 
other leg out of the cart," said Mr. Watson, 
" for we want the cart to go up again/' 

" It was lucky I drew my leg out of the 
way in time, or I should have been thrown 
out of the cart along with that mountain of 
coal," said Harry. 

"Yes, people must take care of their 
own legs and arms in these places," said 
Mr. Watson; " and in all places it is no 
bad thing to do." 

Bluff and rough as he was, Harry 
liked Mr. Watson, who was very good- 
natured, and whenever he had time to 
think of the boy, pointed out what was 
worth his seeing; but once nearly threw 
him into a ditch, by swinging him too far 
with one arm over a stile. At the next 
stile Harry said, 

"I would rather get over by myself, 
sir, if you please." 

^^Do 80 if you can; and I see that you 
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can, so I need not trouble myself more 
about you/* 

It was dinner time when they reached 
Mr. Watson's house. Here they dined at 
an earlier hour than Hany and Lucy were 
used tO| but they were quite ready to eat; 
Harry especially, after all the exercise he 
had taken. The dinner was plentiful 
though plain, alld there were creams and 
tweet things in abundance, for the master 
loved them, and his wife and sisters were, 
skilled in confectionary arts. As soon aii 
the cloth was removed, Mr. Watson swal- 
lowed a glass of wine, and pushing the 
bottle to his guests, rose from table, saying, 
*^ I must leave you now to take care of 
yourselves, I must go to my business." 

Harry jumped up directly, and followed 
him to the door. His mother called him 
back, saying, she was afraid he would be 
troublesome. " Mr. Watson did not ask you 
to go with him, did he?" 

^^ I did not think of the boy," said 
Mr. Watson, looking back from the door. 
^' I am going only to see my workmen paid 
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tkis Saturday evening; this would be no 
diversion to you, my boy, would it?" 

"Yesit woidd/'said Harry, "if Ishmild 
not be troublesome/' he was going to say, 
b«t Mr. Watson went o% 

" FoUow then, and welcome* Ydu will 
n^t be apy trouble to me : I shall not thitk 
ef you more than if you were not with 
me." 

So much the better^ tbought Harry, who 
liked to ^tand by, and see and hear, with- 
out aixy body's minding him, Mr. W^tsdn 
hastily swinging round his.great coat as he 
spoke, flung the flaps into Harry's ejes; 
but Harry not minding that, ran After him ; 
MPi Watson strode across the court yard, and 
up the office stairs, three steps at a time. 
The mom was fiiU of men, who mad^ way 
dirtecJtly for their ic^ster, bol the crowd 
closed again before Harry could pass. 
Howe¥^, he squeezed in under the elbows 
of the great men, till he got to a corner 
beside the defek of the clerk, who was sit- 
ting wi& a great op^o^ book, and a bag of 
money b^ore him. Hasry knew he Wos 
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not to interrupt, so he asked no questions, 
but got tip on a tall mushroom-topped lea- 
ther stool, which stood beside the clerk's 
g^at, and watched all that went on. He 
Was amused with the countenances of the 
men, who each in turn <^aitie to the desk. 
He observed that Mr. Watson was in the 
firdt place very ex^ct to safe that they were 
rightly paid. Once when there was some 
difficulty, with a deaf stupid old man, 
about the haldnce of his account, he 
looked into the books himself, to see whe- 
ther the old mail Or the cleric was right; 
and Harry, looking and listening, tried to 
learn what was meant by this balance of 
account. * Mr. Watson was better than his 
word; for he found time between the going 
away of one clads of wotkmen, and thie 
coming of anotha*, to toplain it to Harry, 
whom he saw pormg over the derk-s 
shoulder, and who onoe ventured to say, 
" Where is the balance that he is talking 
of?" 

^' Look hcrfey the wh^le mystery is l^s. 
Look at the top of these pagts, and of all 
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the pages in the book. D'. and C\, that 
is> Debtor and Creditor. Debtor on the 
left hand page ; Creditor on the right 
hand page: All that this man owes to me 
is put on the Debtor, or left hand side of 
the book ; all that is due to him is to be 
put on the Creditor, or right hand side. 
Then add together all the sums, that be* 
long to the Debtor side, and all the sums 
that belong to the Creditor side, and sefe 
which is the heaviest, or largest, and de- 
duct the least, or lightest sum from it j the 
diflference, whatever it may be, is called 
the balance. You may consider an ac- 
count as a pair of scales, and the sums 
put on either side as weights : the 
two sides are at last to be made to 
balance each other, as the weights in the 
opposite scales. Now, for example, look 
here, at John Smithes account, Debtor 
side two pounds. Creditor side four 
pounds eight shillings ; you, my boy, may 
make out what the balance is, which I 
am to pay him. Write your answer down, 
when you know it. But take your head 

Digitized by VjOOQIC 



177 

out of my way. I must go on with my 
business." 

Harry wrote his answer with a pencil, 
and put it on the desk before Mr. Watson, 
but it was long before it was seen, or 
thought of. 

'^ Two pounds eight shillings is the ba- 
lance due to John Smith." 

" Right," said Mr. Watson. '^ The same 
method is observed in keeping all accounts ; 
the money paid by the person who keeps 
the account is put on the Debtor side, and 
the money received by him on the Creditor 
side." 

"Is that all?" said Harry. 

" All in simple accounts," said Mr. Wat- 
son. "But book-keepings though on the same 
principle, is much more complicated." 

Harry was interested in listening to what 
was said to the people : Mr. Watson in- 
quired how they were going on at home, 
and they told hun all about their wants, 
and their hopes, and their fears. 

Several of the workmen left part of 
their money in his hands, to be put into 
the Savings bank. Harry understood 

i5 
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that by so doing the men obtained a pro^ 
vision for the time when they might be 
sick, or raiast grow oldw There was one 
slovenly man in nstg8> ill=-|)atched : when 
he came up to be paid, Mr. Watson 
looked displeased, and said, " What a 
sjiftme^ Gilesi, to see you in such rags, 
when you earn so much ? If you would 
put less of your moiiey into yomr cup, 
y^a would have more on your back." 

Harry understood what he fneant, the 
ragged man walked away ashamed, while 
his companions laughed at him. Mr. Wat- 
son was steady as well as good-natured 
to the people. The industrious and frugal 
he encouraged, the idle and drunken he 
rq^NToved, and he took pains to see that 
justice was done to them all. 



While Harry had been seeing these 
workmen paid, and learning what is 
meant by the balance of an account ; 
Lucy had been learning something, 
equa% interesting to her, concerning 
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ilugar^pluais, and augar-candy : one of 
Mr. Watson's sisters was well infbrmed 
both in die practice akid theory of con- 
fectionary. As 80on as Harry came in, 
Lucy ran to him, to tell btm what she 
was intent upon; and he was obliged, 
for the present, to keep his debtor and 
creditor accounts to himself. 

" Harry, my dear ! you know those 
little, tiny augar^plunis, which are no 
larger than the head of a minnikin pin." 

^^ I think I know the sugar-piutns you 
mean," said Harry ; ** but I do not know 
a minnikin pin, nor ihe siEe of its head." 

" Then nercr mind," said Lucy ; " I 
forgot that you, being a raan^ could not 
know minnikin pins as well as I do. But 
as to the sugar^plums^ you saw sofiie this 
very day at dinner on the top of thfe trifle." 

" I remember," said Harry. " WelL" 

" Well, my dear Harry, you can have 
no idea what haini work it is to make 
those little comfits. Miss Watson was 
telling xne how she notde ginger m^r; 
and afterwards I asked her, if she ooiild 
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tell . me, or show me, how those little 
sugar-^plums are made. She said, that 
she could not show me, for that she 
could not make them herself, not being 
able to bear the heat, in which they 
must be made. She told me, that the 
pan in which they are boiled must be 
set over a great fire, and that the sugar 
of which they are made must be stirred 
continually in that heat A man with a 
long-handled shovel keeps stirrings stir- 
ring, stirring ; and sometimes strong men 
faint in doing this. ' 

Harry wondered, that some way of stir* 
oring the sugar in these pans by machinery 
had not been contrived, and he was go- 
ing to question Lucy farther upon ihe 
subject, but she was in a great hurry to 
go on to sugar-candy. 

" Harry, do you know how sugar- 
candy is made? I will tell you, for I 
have just learned. When sugar is dis- 
solved, it is poured into pots, across 
which sometimes thin rods, and some- 
times threads, at a little distance from 

Digitized by VjOOQIC 



181 

each other, are stretched. These moulds, 
and the liquid sugar in them, must all 
be covered up, and kept in a great 
heat, for a certain time, and nobody must 
disturb them. They are placed in a 
room, which is one great stove ; care is 
taken that no wind should be admitted, 
for they say that the least disturbance 
spoils the whole, and prevents the sugar 
from forming into those regular-shaped 
crystals, which you have seen in sugar- 
candy. If the vessels are not disturbed, 
they form on the little rods I mentioned 
to you, or on the strings. I dare say you 
remember often finding strings in sugar- 
candy ; and now we understand the use of 
them.** 

" But what do you mean by crystals?" 
said Harry. " Will you explain ? " 

'^ I remember I once thought,'' said 
Lucy, ^^ that crystals meant only bits of 
that white substance which looks Hke 
glass. But Miss Watson has explained 
to me, that there are crystals of various 
sorts and substances, of sugar for instance^ 
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add sugar-can^y, and of I do not kno^ 
how many kinds of salts ; in short, o^ afl 
substances that can be crystallised : those 
were her wprds, as well as I can remem- 
ber." 

'' Very likely," said Harry; *^but still 
I do not know exactly, what is meant by 
what you call crystallising." 

"Turning into crystals," said Lucy. 
"What more would you have. Here is 
what they call a crystal of sugar-candy. 
Here are its regular sides: crystals, you 
know, have always regular sides, and a 
regular munber of them. Look at it, and 
touch it, and taste it if you will." 

Harry looked, and touched, and tasted ; 
but still not quite satisfied, he said, " I 
want to know, what difference there is 
in things, before and after what you call 
crystallisation." 

"The difference in this tkmg is very 
plain," said Lucy. "Before it was crys- 
tallised it was syrup, that is, sugar and 
water ; and now you see it has become 
solid." 
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/| V Very well, so far I understand^"' said 
Harry, " but how or wky do fluids cry*- 
tailise?" 

Lucy did not Jknow, ske confessed, and 
was well satisfied to let the matter rest 
diere for the present Some time after- 
Wards, she took notice of an ornament on 
the chimney-piece; a small basket, which 
looked as if it were composed of crystals 
of glass, or of white spar. 

Miss Watson told h^, that it was not 
made either of glass, or spar. ^'I miuk 
it/' said she< 

" You made it ! How could you make 
it," said Lucy. " And of what is it 
made? It looks something like white 
sugar-candy; perhaps it is made in the 
same way ; perhaps it is a sort of sugars 
candy," 

"The taste would soon decide that," 
said Harry. " May I just try the experi- 
ment with the tip of my tongue." 

Miss Watson gave him leave to taste 
it; but she warned him, that he might per* 
haps not like the tast^. 
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" Then I guess what it is,^ said Harry. 
After haying applied the tip of his tongue 
to one of the crystals, he added, " By the 
taste, I am sure it is alum." 

It was alum. Lucy had seen large 
pieces of alum; but none large. enough 
to be hollowed out into a basket of such 
a size, and it would have been difficult 
to have carved it into*such regular shapes. 
She recurred to her first idea of the re- 
semblance to sugar-candy, and she conti- 
nued to think that it was made by the same 
means. Miss Watson told her, that she 
was so far right in her guess, that it was 
made in the same manner as sugar-candy^ 
that is, by crystallisation. She showed 
her the whole process, which is very sim- 
ple. In the first place, she put some 
water into an earthen pipkin, with as much 
alum as could be dissolved in that quan- 
tity of water. She boiled it till the alum 
was dissolved. By these means, she told 
Lucy that she had obtained a saturated 
solution of alum, that is, that as much of 
the alum had been dissolved as the water 
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could hold. Then Miss Watson took a 
little wicker basket, and suspended it 
by its handle on a stick laid across the 
mouth of the pipkin ; so that the basket, 
handle and all, were totally immersed in 
the dissolved alum. The basket did not 
touch the bottom of the pipkin. As it was 
very light, it would not have sunk in the 
water, had not a little weight been put 
into it. The whole was then covered with 
a coarse cotton cloth, and put aside in a 
cool place, where it was not likely to be 
disturbed. She advised Lucy to let it 
alone during a day and night, to give 
time for the crystallisation to go on slowly, 
80 as to form perfect crystals, which can 
be obtained only by the slow and regular 
evaporation of the water. 

There still seemed to be some difficulty 
in Lucy's mind, after she had heard this, 
and looking at Harry^ she said, 

^^ I know what you are thinking of, 
Harry, and I am thinking of the same 
thing ; that I wish I knew exactly what 
is,me^xithycTystallisati(m,'' 

Digitized by VjOOQ IC 



186 

"Thai was what I was thinking of/* said 
Hany, " and I was Witching that I cdnld 
get at a book which we have at home, ih 
which I know that there is an explana- 
tion of it." 

Misa Watson asked if the book was 
Conversatiotis on Chemistry. 

" The very book! how quickly you 
guessed it. Ahd you have it ! how very 
lucky!" said Lucy, as Miss Watson took 
the book from her book-case. She found 
f&r Harry the passage that he wanted. It 
begins with Emily's saying, 

" I do not quite understand the meaning 
of the word crystallisation*'^ 

" That is exd;Ctly what I felt," said 
Harry^ 

" And what I ought to h^ve felt," said 
Lucy. " But I really did not know that 
X did not understand it, till you asked me 
to explain it> Harry. Now let us read 



on." 



After heading a few lines »he came to 

* CoDversations on Chemistrj, vol. i, p. 341 ; 
eighth edition. 
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the ward caloric^ and asked if caloric 
meant the same as hcM. 

'* Not exactly, '^ Miss Watson said ; " in 
this book the difference is defined." 

She turned to another part of the book, 
$md showed hctcy the passage which de- 
fies the difference between heat and ca- 
loric*. The subject was new to Lucy, 
and almost at every litie she wanted expla- 
nations. She stopped, and whispered to 
Harry, that she was not sure she knew 
what was meant by *^ the integral fdrts of 
a hody^ Miss Watson turned to the be- 
ginning of the volume, and showed her a 
piprfectly clear explanation of integral 
parts1[. 

"How well you know all this!'* said 
Lucy. " You know where to find every 
thing in this book." 

Miss Watson said that was not sur- 
prising, for that she bad read it more than 
once. 

* Conirersations on Chemistry, vol. i, p. 35 ; 
eighth edition, 
t Ibid. p. 9. 
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" The first time you read it did you find 
it difficult?" said Lucy. 

No, she said, she had not found it diffi- 
cult, but very easy and clear. 

^^ Ah ! because you did not read it till 
you were grown up, I suppose ?" said Lucy* 

Miss Watson said that she did not think 
this was the reason, as. she had seen read- 
ers not older than Lucy understand it per-* 
fectly well. 

" It U v6ry odd then,'' said Lucy, 
** that 1 am obliged to stop, you see, two 
or three times, before I have read a single 
page, to ask the meaning of the words." 

^^ Because you have begun in the 
middle ; you have not read the book from 
the beginning," said Miss Watson ; ** or 
else you would have foimd all the terms 
explained as you went on." 

^' But even so, I am afraid I should 
have forgotten them,^' said Lucy, sighing. 
" You must have a very good memory to 
remember them all." 

Miss Watson said, that besides having 
read the book from the beginning, she had 
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often looked back to the definitions of the 
words, and to the explanations, whenever 
she found herself not clear as to what was 
meant 

The conversation afterwards turned upon 
different subjects, in ' which Lucy had no 
concern ; therefore she followed Harry, 
who took the Conversations on Chemistry 
to a comfortable nook in the room, where 
he could be quiet, and, after his slow but 
sure manner, he made himself understand 
thoroughly what he was reading. Lucy 
read more quickly, and when her mother 
and Miss Watson were passing by them, 
she caught hold of the skirt of her mo- 
ther's gown, and said, 

<' I understand this passage about crys- 
tallisation now, manmia, I think ; it is very 
clear." 

<^ I do not in the least doubt that it 
is very clear, my dear," said her mother, 
" but are you very clear ?" 

^^ Here, mamma, if you will just look at 
the book, at this passage, mamma, which 
begins, * Crystallisation is simply — ' " 
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" I do not want to read it, my dear/' 
said her mother, " or tp hear, you read it, 
but tell me the sense of it in your own 
words." 

'^ But, i^aoima, though I do understand 
it," said Lucy, ** you 'know it is impossible 
that I eoi^ld put it in such good words." 

" I am well awarie of that, Lucy," said 
her mother ; '^ but explain it in any words 
that will express what you mean ; then 
you will be certain of what you know, or 
do npt know." 

" Well, mamma, in the first place, sup- 
pose a body, that is, a substance — " 

*' What kind of a body ? what kind of 
a substance ?" said her mother. 

" It must be a fluid," said Lucy. *' Yes, 
mamma, before it can be cry.stallised, it 
must be a fluid. Therefore begin by sup- 
posing a fluid. No, I believe, that first of 
all, before it becomes fluid, the body shcAild 
be a solid. lley, Harry ? Which shall I 
te^ mamma to suppose, a fluid or a 
solid?" 

" Settle it for yourself, Lucy, my dear," 
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said ber mother. ^^ It cannot depend upon 
what Hanry thinks, but upon what really is 
the fact." 

^^ I recollect it all now, mamma," said 
I^ucy, after a short pa^ise, ^^and I will begin 
s^in with a solid body, mamma; sup- 
pose a solid body, sugar, for instance, or 
alum, mamma^ is dissolved, either by 
heat or by water ; and snppose that none 
of its original parts, that is &e parts of 
which it was originally onnposed, are 
lost by being dissolved, but only &epa- 
rated, as it were, by the water, or by the 
heat by which ihey are dissolved. Then, 
mamma, if you could again take away the 
^ heat, or the water, &e original parts of the 
substance^ the alum, for insteince, would 
come together again, and^ adhere, when 
what separated them is gone^ This is 
crystallisation. You may take^ away l&e 
heat by cooling it, and then the first parts 
come together agajn in a solid form. Or 
you may evaporate the water, which se- 
parated the parts, by heat ; and then they 
will come together again, crystallised. 
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Whatever way you do it, whether by heat 
or cold, if it is not disturbed, but allowed 
to go into its regular forms, it is called 
crystallisatioii." 

" You have laboured through your ex- 
planation, Lucy, tolerably well," said her 
mother. 

" But there is one other thing more you 
should say, Lucy," said Harry, 

" Say it for me," said Lucy. 

" That different substances form into 
crystals of different shapes. Crystals of 
substances of different sorts, as I have just 
been learning," continued Harry, " have 
always a certain regular number of sides ; 
so that when you see the crystal, after 
counting the sides, you can tell of what 
it is composed ; or you can tell before- 
hand the niunber of sides and the shape of 
the crystals that will be formed from any 
known salt or substance, which you have 
dissolved, and left to crystallise." 

"For instance, alum," cried Lucy. " The 
alum which was dissolved in the hot water, 
tod which Miss Watson has left there to 
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crystallise, we know, will be in the same 
shaped crystals as these in this first 
basket. I will count, and tell you the 
number of sides." 

Harry said, he thought that Miss Watson 
could, if she pleased, tell the number of 
sides without counting them, and so she 
did. 

" How difficult it must be," said Lucy, 
" to get by heart, and to keep in the me- 
mory the number of sides which belong to 
all the different kinds of crystals ! " 

" You need not do that," said Miss 
Watson. ** Lists of them are to be found 
in many books, to which you can refer 
when you want them." 

" But you knew alum without looking 
at any book," said Lucy. 

" Yes, because I had been accustomed 
to see its crystals," said Miss Watson. 
" As I told you before, many of the facts 
in chemistry or mineralogy, which it would 
be difficult to remember separately, or 
merely from having read or heard an ac- 
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vmdj by trying experiments, and by qcmi- 
acK^ting those &cte with others. 

Miss Watson told Lucy that she had be- 
come paFtdcularly fopd of thU study, be- 
cause her father wa& a chemist, and she 
bad often been ia his laboratory while he 
was at work. " Unless I had seen the 
aQtual things^ I should not have remein- 
b^is^dj^e d^sisriptions of them, J am sure,'* 
f^i she ; ^^ and besides, I was so much 
interested io my father's/ experiments, an<i 
so curiovis to kxbow whether they would 
turn out a3 1^ had previously expected, 
tbat th(g wliole was fixed in my memory. 
Unless I had had somebody with whose 
piirsuit$ I could sympathise^ and in whose 
discoveries I felt an. interest, I should 
sQon have fotrgottea even the little I had 
Jeam^^d/' 

'' But does not it make you happy ?"* 
l^ucy askedt^ 

; " Are you, or are you not happier than 
if you hoA ^ot this pursuit? '* said Harry. 
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Miss Watson smiled at the eaniestQeflSi 
with which they questioned her ; and an- 
swered, that she thought she waa; much 
happier for having this taste, and this ocr 
cupation. She said it never prevented har 
from doing other things, which were more 
necessary. To this her brother added his 
testimony. 

^^ Her being something of a chemist has 
not spoiled her hand for being a good cohi- 
fectioner," said he, " On the contrary, it 
has improved it, for she knows the reasons 
for what she is doing. All confectioners 
and cooks must be chemists for so much^ 
but they do not know the reasons why. 
they succeed one time, and fail anoth^. 
With' them it is all knack, and hap- hazard, 
or what we call practice^ at best Now," 
continued Mr. Watson, " here is an old 
receipt book, which belonged to the great- 
grandmother of a noble family, famous in 
her day, no doubt, for her cakes, and pud- 
dings, and confectionaries, and cures 
for all manner of sprains, and aches, and 
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bruises : look at any of these, and you will 
see what nonsense half of them are. How 
many useless ingredients are put into the 
receipt, either on purpose to puzzle other 
people, or from ignorance, and a sort of su- 
perstitious belief, that there was a mystery 
in doing these things." 

Harry and Lucy amused themselves by 
looking at some of these old receipts^ 
which, however, were hard to decipher, 
the ink being yellow, and the spelling pld 
and incorrect. 

The next day was Sunday. Harry and 
Lucy went with their father and mother, 
and Mr. Watson and his family to church. 
The church was in the village near the 
house. As they were walking home, Mr. 
Watson asked if they would like to see 
some of the houses in the village, where 
his worikmen lived, and the cottages in the 
neighbourhood. Harry and Lucy were 
glad to take this walk, and Harry kept 
close to Mr. Watson wherever he went. 

In .one cottage, the master of the house. 
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a great fat man^ was sitting at his dinner. 
Hot roasted duck and cauliflowers were on 
the table before him; while his wife, a 
pale, starved-looking soul, was standing 
behind his chair, waiting upon him, and 
his children were huddled together in a 
comer, at a distance. He never let any 
of them eat with him. He laid down his 
knife and fork, as the company came in, 
trying, as much as he could, to soften his 
sulky look. Mr. Watson spoke kindly to his 
wife and children, but took no notice of 
the man. As he went out of the house he 
5aid, loud enough for him to hear, 

*^ I should have no appetite for my roast 
duck, if I were forced to eat it by myself, 
without my good wife to take a share." 

Lucy wondered that Mr. Watson did not 
insist upon the husband's letting the wife 
and the poor children sit down with him. 

But Mr. Watson replied, " that he had no 
right to do this ; every man had liberty to 
do as he pleased in his own house, and in 
his own affairs. He could not interfere 
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hetmesa diaa and wife farther than lie had 
done, by laagfaing at the surly husband, 
and shaming him before compsmy." He 
said he had known this man buy, for his 
own eating, tibe first green peas of the s^^ 
son, 'whem, they were ^cpensive rarities; 
«ven when his diildren had not clothes to 
cover them* 

^^ Thft selfii^ creature!" said Lucy. 
" The brute !" said Hany. 
In the evening, as th^ were walking in a 
pretty lane, near Mr. Watson's house, they 
met a man, who was endeavouring to <;ome 
up tHe lane; but he could not, by any 
efforts he could make, walk in a straight 
Une ; he was so much intoxicated, that he 
scarcely knew what he was doing. When 
he met Mr. Watson hestarted, stammered, 
tried to tdke off his hat, and to stand out of 
the way, but he could not accomplish k. 
Lucy was very much^ shocked. Mr. Wat- 
son called at his (Jerk's house, and ordered 
that this man, John Giles, should be struck 
off the list of workmen, and should not be 
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admitted to the foundery for the M)it 
week; and that Markktm^, Who was a sober 
fellow, should come in his place. 

Harry thought this was very right, till, 
soBie time afterwards, when tJie drunken 
man's wife came to Mt. Watson, to heg him 
to pardon her huisband^ ^nd to readinithiin 
to the Work. She said that if he ^lA iiot 
she and het children m'ast suffer for it, 
that her husband would beat her, and otily 
drink the more if he was vexed. The 
tears rolled down hi^ face as she finished 
speaking. Harry wondered how Mr. Wat- 
son could refuse her, for it was not her 
fault that her husband was druiiketi. 

At night, when Harry was in his fa- 
thers room, he talked to him aboiit this, 
aad asked whether he thought Mr. WatsOli 
was right or wrong. Right, his father 
said; he did not think his refusal was hatd- 
hearted, but steady; because it was his 
duty to do what was jui^ for a great num^ 
ber of people, as well as for this one man. 
If he were to employ a drunken workman 
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in preference to a sober man, this would 
encourage die drunken, and be unjust to the 
sober. 

" I would not encourage the drunken 
and idle upon any account,"* said Harry. 
" I thought Mr. Watson was quite right at 
first, in ordering that he should not be ad- 
mitted to the works for a week. But 
might not Mr. Watson have forgiven him 
for the sake of the woman ?'' 

" Then any other workman might drink, 
and might hope that his wife would beg 
him off, and obtain his pardon," said 
Harry's father. 

" Father," said Harry, after a long si- 
lence, and looking very serious, ** I thought 
that a great mechanic was only a person 
who invented machines, and kept them 
going, to earn money, and to make things 
cheaply. But now I perceive that there is 
a great deal more to be done ; and if ever I 
grow up to be a man, and have to manage 
any great works, I hope I shall be as good 
to my workmen as Mr. Watson is. I will 
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be as jiist and steady too if I can. But, 
father, I see it is not so very easy to be 
just, as I should have thought it 'was. 
There is a great deal to be considered, as 
I find from all you say about forgiving or 
not forgiving the drunken man for his 
wife's sake. I feel that I have much more s 
than I knew of before to learn." 

** Harry, I wish you would go to bed, 
and to sleep," said his mother; *'for lam 
sure you must be tired after all you have 
seen, and heard, and thought, this day." 

" Not in the least, mother. I never was 
wider . awake," said Harry, " However, 
I will go to bed to please you," 

Our travellers were to set out before 
breakfast, and very early in the morning. 
The family promised that they would not 
get up to see them off, lest they should de- 
lay them on their journey. Lucy did not 
forget to inquire for the alum basket, when 
she wished Miss Watson good night, and 
good-bye. 

" If it has succeeded you will see it in 
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the hall as fom pass througli ib tibe nu)m- 
ipg/' said MissWatsoa; ^' but yesterday 
one of- tke servants shook the yessel con- 
tainiiig it, and by that means prevent^ 
'the (Crystals &om fonning rightly. I was 
&rced to begiathe whole ^peratron again. 
This time I locked the door to secure its 
being undisturbed." 

As Boom as she w^s dressed in tiie morn- 
ing, iMcy ran down to the hall to see whe- 
ther the bask^ was diere. And Aere it 
was, standing beside her bonnet. The 
wicker skeleton was no longer yisible; 
every {mrt of it, handle and all, being 
covered with crystals of alum, apparently 
perfectly fc^ined. She did not^ however, 
stay to examine exactly, or to count their 
sidefil, which is always a tedious business ; 
but seeing a note directed to herself, tied 
to the handle, she tore it open immediately. 
It told b&r that this basket was hers if ^e 
lU^ed it. 

" If! to be sure I do !" said she. 
Miss Watson suggested, that if Lucy 
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should ever attempt to make sueh a one, 
she might put into the Bolution of alum a 
little gamboge, which would give to the 
crystals a pr^ty yellow tint; or she might 
mix with it any oti^r colour she pre- 
fenred. 

Withia the basket, nicely placed, Lucy 
jfound several little paper cornucopias, 
filled with sugar-plums, alkl rose, and 
letiaon, and barberry drops, with receipts 
tot making each, written within the 
papers in which they were contained. 

She was so much delighted with her 
oomucopias, and their sweet contents, 
and with the pretty crystallised alum 
basket, and with the good-natured maker 
ted giver of these good things, that she 
could think of nothing else, during the 
firrt hour of the moraing's journey. 

" Now, mamma, will you taste the bar- 
berry drops? Excellent, are not they ? and 
the lemon, better still ! Oh, mamma, (Can- 
not you taste any more? here M'e seven 
other kinds." 
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Before breakfast it was impossible to 
taste all the seven, even to oblige Lucy, 
and in honour of Miss Watson. But 
Harry was an indefatigable taster. He 
went on without reisistance, but without 
giving what Lucy deemed sulEcient tri- 
bute of praise to each. At last, when 
much urged by the repetition of, " Is not 
it excellent, Harry ?" 

He confessed, that the tastes of differ- 
ent drops were now all so mixed in his 
mouth, that he could not tell one from 
the other. Lucy shut up her cornucopias, 
and reserved her plenty for time of need. 
" But, mamma," said she, '^ when all 
these are gone, now that I have the 
receipts, I can make the same whenever I 
please." 

" It is not quite certain," her mother 
said, " that because you have the receipts 
you can make others equally good, when- 
ever you please." 

Piqued a little by this observation, and 
by a. smile of Harry's, Lucy began to form 
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various schiemes of trying experiments, in 
making rose and barberry drops, and 
sweetmeats, like those which she had 
tasted of Miss Watson's, and which every 
body had liked. She enumerated such 
numbers of things, which she intended to 
make, that Harry at last laughed, and 
said, 

" My dear, you will then turn cook and 
confectioner quite, and forget every thing 
else." 

Her mother observed, that it was useful 
to know how these things should be done ; 
but that the propriety of making, or not 
making them ourselves, depends upon the 
circumstances in which we are placed, 
and on our rank of life. Those who have 
servants, that can make them, would act 
foolishly in wasting on such work their own 
time, which they may employ more ad- 
vantangeously. Miss Watson, who per- 
haps had no servants, that could make these 
things, did wisely and kindly, in making 
them herself for her friends who like 
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them; and it was parttculaiiy obliging 
,aad amiable of bier to condescend to do 
sOy because sbe has other pursuits, and a 
oultivaled uodi^rstanding. Lucy's mother 
told her, that if she persevered in her wish 
to learn how these things were made, she 
should, at the proper season of the year, 
see and assist the housekeeper in making 
sweetmeats. This satisfied her« And she 
was at leisure to listen to Harry, who, 
for his part, was anxious to become a 
chemist, and who had been struck with 
the idea of the happiB^s of the person, 
who possessed a laboratory, and could try 
chemical experiments. His father told 
him, that it was not necessary to have a 
laboratory and a great apparatus for this 
purpose, ^s one of the moi^ ingeniota 
a^ successful of chemists and philoso- 
phers has observed. Many most useful 
a»d excell^at experiments can be tried 
m an easy and simple manner. 

Here Ms father was interrupted by an 
exclamation iiom Lucy, at the sight of a 
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tall £]^€ir iK>st, OEQ one of tke arms of 
which she observedi To Birmingham. 

H^rry ^lad Lucy anxiously watched to 
^ee whether the driver tamed down thk 
road, as they had both an ardent desire to 
jro to Birmingham to see some of the ma- 
nufactures, of which they had heard most 
interesting accounts. Lucy's astonishment 
had been excited by some scissars which 
,Mr. Frankland had shown her, which she 
had tried, za^d whidi, though not of the 
most beautiful polish, cut sufficiently well 
for all common purposes, and yet, oh, wcm- 
derful ! Mr. Frankland told her, that this 
pair was one of a dozen which he had 
bought for one shilling ! 

Harry's curiosity had been raised by 
hearing of a knife with five hundred blades, 
which he had been told was to be seen at 
Birmii^ham. 

The knife came first to his recollection ; 
an instant afterwards, however, he said, 
^^But there are diings there, a thousand 
times better worth seeing than that" 
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"Oh father!" cried he, turning to his 
father, " I hope we shall go to Birming- 
ham, that we may see the grand works 
at Soho, Mr. Boulton's. I read an ac- 
comit of them while we were at Mr. 
Frankland's, in one of the notes to that 
Botanic Garden, when you were looking 
for the Barberini vase, Lucy. It said, 
that there is a magnificent apparatus for 
coining, all worked by one steam engine, 
which cuts halfpence out of sheets of 
copper, and at one stroke stamps both the 
faces and edge of the money." 

'' Yes, I remember your reading it to 
me," said Lucy; "and it was said, that 
four boys of ten or twelve years old, no 
bigger, mamma, than Harry, could, by the 
help of this machinery, worked by that 
great giant enchanter, the steam engine, 
make — how many guineas do you think, 
in one hour? thirty thousand, mamma. 
Was not it, Harry?" 

" Yes, thirty thousand," repeated 
Harry; " and besides this, it is said 



Digitized by VjOOQIC 



209 

that the machine keeps an exact ac- 
count." 

" An unerring account was the very 
word/' said Lucy. " It keeps an unerring 
account of all the money it coins. Papa, 
I do hope you are going to Birmingham. 
Oh ! mamma, I hope we shall see all that 
was described in those lines, do you re- 
collect ? I hope we may see," 

^' Hard dies of steel the cupreous circles cramp, 
And with quick fall the massy hammers stamp." 

Her father told her, that he believed 
that these massy hammers are no longer 
at work at Soho ; but that a far more mag- 
nificent apparatus for coining is now 
established at the Mint in London. He 
hoped, he 3aid, to show them all these 
wonders of mechanism, of which they had 
read in prose, and poetry, at some future 
time. For the present, however, he must 
disappoint them. He could not go to 
Birmingham, he must pursue the road 
to Bristol. Even on their account, he 
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added, addnessing faim^lf to theit tho* 
ther, he did not choose now to go to 
Bkmingham. The general principles of 
a few great mventions, he hoped, had 
be^ clearly understood, and fix^d in their 
minds, by what they had already seto. 
He was glad to iind that they had taken 
pleasure in following the history of the 
progress and ^consequences of those noble 
discoveries ; he would therefore take care 
not to confuse their minds, by show- 
ing them the details of small ingenious 
contrivances, in the Birmingham work- 
shops and manufactories, or by daz- 
zling their eyes with the sight of more 
dian Arabian Tale magnificence, in the 
show rooms of "the great toy-shop of 
Europe." 

Harry and Lucy had not been so much 
spoiled by their father's and mother's in- 
dulgence^ that they could not bear dis- 
appointment. One sigh Lucy was heard 
to give for tibe great toy-shc^ of Europe. 
Hany suppressed his rising sigh; for since 
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the steam engine coiner was not to be seen, 
he oared little for the rest They both 
agreed ** that papa knew best" 

And this was not with them a mere 
phrase, said with a look of hypocrisy^ but 
with honest faces and hearty and firm 
belirf from experience, x>i the truth of 
what they said. 



" What is the name of the town to which 
we are to come next, mamma?" said Lucy, 

" Bridgenorth, my dear." 

"Bridgenorth!" repeated Lucy; "I am 
sure there is sodxkething I have heard about 
Bridgenorth; but I t^annot remember what 
it is." 

" I know what it is, I believe,*' said 
Harry; " a famous leaning tower." 

"Yes," said Lucy, "that is the very 
.ihing! I recollect reading about it, in 
my History of England, which said, that 
this tower of Bridgenorth was not alwavs 
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leaning: formerly, a great while ago> it 
was upright and like any other tower, but 
it was shaken from the foundation when 
it was bombarded, during some siege 
in the 'time of the civil wars, was not it, 
mamma? I read it to yout and it has 
hung over in the same leaning state ever 
since, looking as if it would fall, and yet 
not falling. I am glad we are to pass 
through Bridgenorth, that we may see it 
with our own eyes." 

" Yes, I shall like very much to see it," 
said Harry. 

Their father desired the postillion to 
drive slowly when he came into the town, 
and Harry and Lucy's hea:ds were first out 
of one window, and then out of the other, 
eager for the first sight of the hanging 
tower. 

*' There it is!" cried Harry. 

" Of red brick!" said Lucy. " I see it. 
I had fancied that it was of grey old stone. 
I expected to see a fine venerable ivy man- 
tled tower." 
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*' I cannot help it," said Harry; ^' but, 
my dear, take your head out of my way, 
for I cannot see what I want to see." 

" There you may have it all to yourself, 
my dear Harry," said Lucy. " I think it 
is very ugly." 

** Nobody ever said it was pretty, did 
they?" said Harry; "but it is a curious 
thing." 

" Not nearly so curious as I expected," 
Sjaid Lucy. " Not nearly so dangerous 
looking as I fancied it must be. I had 
hoped that it would quite take away my 
breath to look at it, and that we could not 
drive by without fearing, that it would fall 
upon our heads." 

Harry had no such fears or hopes, be- 
cause he recollected distinctly having read 
an account of it. He knew, that at Pisa 
there is a tower which overhangs 14 feet, 
much more than this of Bridgenorth. His 
father asked him, if he could tell why these 
sloping towers continue to stand. ^* What 
prevents them from falling, Harry, do you 
know?" 
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Harry said he believed he knew, be- 
csHifle he had read in Sciei^fic Dialogues 
an account of them, and an explaimtion of 
the principle on which they stand. 

" 1 know you did,'' said his father, " and 
you understood it at the time you cead 
it: but let me see if you understand it 



" Father, it is very difficult to express it 
in words, 9S Lucy says; but if I had my 
little bricks, I could ^tsily show the thing 
to you.'' 

"Yes," said Lucy. "Vay often we 
built towers, which leaned over, and yet 
stood; and we used to try how much wie 
could venture to make them overhang 
without their falling: I recc^lect that per- 
fectly, though I do not know the reasoa 
why they did not fell." 

^^ If I had the little bcioks^ I could show 
and explain it," said Harry. 

^^ But as you ha;re Ihem.not^.and as you 
cannot always, carry ^ hod of litde bricks 
about with you, H^rry," said his &tfaer;, 
" try what you can do to explain yourself 
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by word9, tlu^se you may always have at 
command." 

" jlfoy — I wish I had," said Hajry. 
" 3egi% Harry^ by thinkmg of what you 
wi^ to e^pres^ till you are quite clear that 
ypU Imow what yoi* mean, and depend 
i;^>0A it you will tiben easily find words/* 
^id his fatiher^ ^^ People often imagine 
thlBit theii^ difficulty is in finding words, 
wh^n the real difficulty is in having clear 
i^Q^s oi tbiags." 

" The» you must, if you {dease^ lather, 
givQ ijie time," said Harry. 

" As much time as you please," said his 
father; "and that I may not hurry you, I 
IKillgo ou ueading this book." 

"Thank, you, fipither/' said I^ucy fe» 
H^rry. 

Harry looked back al the hanging tower, 
which, waa yet m view, and after he had 
thought till he was clear of what he meant 
to say? without considering about the words, 
which came when he begim to speak, he 
w€ipt on fltti^ntly, after the first word, " fa- 
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ther/' had made his father look up and lay 
aside his book. 

"Suppose that a plumb-line was let 
down from the centre of gravity of the 
whole mass of that leaning tower, the 
bob of the plumb-line would fall within 
the base, or foundations: the plumb-line 
could not hang outside of the base, or else 
the tower must tumble down. As long as 
the centre of gravity is supported, any part 
may lean over, or may hang out of the per- 
pendicular line, and yet, provided the mate- 
rials stick together, the tower will not fall." 

^^ I think I understand that," said Lucy, 
" but I am not quite clear." 

"If you do not understand what is 
meant by the centre of gravity j' said her 
father, " you cannot be quite clear, indeed 
you cannot comprehend it at all." 

Lucy said she remembered seeing Harry, 
when he was a little boy, standing upon 
her father^s knees, and leaning his body so 
much to one side, that she was afraid he 
must have fallen. " And papa you the^ 
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explained to me how far he might have 
leaned over without any risk of tumbling 
down. You also told me something about 
the 'Centre of gravity, but that I do not re- 
collect, exactly." 

" Remember how often," said Harry, 
" my father has shown us, that the motions 
of our tumbler toy depended on the situa- 
tion of the centre of gravity. By the bye, 
there is a way of finding out where the 
centre of gravity is in a body, or figure of 
any shape."* 

" Is there?" said Lucy. " I do not re- 
member papa's showing us that. How did 
you learn it? And if it is not very difii- 
cult, can you teach it to me ? Who taught 
it to you?" 

" A book," said Harry ; " my ovra goofd 
' Scientific Dialogues. ' And if I had but 
a bit of card, and a bit of thread, and a 
pin, and a pencil, and if we were not in 
the carriage^ I think I could show it to 
you now." 

But as all these i/> stood in the w ^y 
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die tnaMer was pot cxfffor die {Meseot, and, 
like many good dungs diat are put cff, was 
foi^;otteD. Nor can we much' wonder diat 
diis was driven from die recollection even 
of die philosophic Harry, by the busde he 
saw in die next town through which diey 
passed. It hajppened that there was a 
great fair in this town, and it was filled 
with such crowds of people, and so many 
stalls and booths, coveied wi& caniras, 
lined the streets, that it at first seined un^ 
possible that way for their csuTiage and 
horiM MuM be nmde through them, With- 
out templing on some of th^ pe<^le, or 
overturning some of the tents. The postil- 
lion stopped, and called ciyilly to the peo^ 
pie to make way : cloaks and great coats 
yielded on each sid4 and those* in front 
got from undi^ the horses' noses, as they 
advanced step by step. Lucy had' let 
down 'the glasses, and was looking 
out with great interest, not unmixed 
with apprehension^ and listening to 
the— 
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<< Ufiilrersal liubbab wild, 
Of sikanning Bounds Midyoioe^ all c«Dfaci0d/* 

And as, little by little, the carriage made 
its way through the dense multitude, she 
saw many hair-breadth escapes, which 
made her shrink, and cry "Oh!" and 
" Ah !" many a time, for those who were 
all unheedfiil of their danger, in the ardour 
of bargaining, the pleasure of gossiping, 
the vehemence of scolding, the stupidity of 
staring, or theanxiety of maternal afiection. 
Here was seen a mother crossing before 
the very pole of the carriage, which nearly 
ran into her ear, in so much haste was 
she to snatch out of the way two chil- 
dren, standing unconscious, the one with 
an apple, the other with a whistle in his 
mouth. And close to the wheel of the 
carriage, at one time, there was a young 
damsel, with pink cheeks, bargaining so 
earnestly for a pink ribbon with an old 
woman in her booth, that the wheel must, 
as Lucy thought, have gone over her out- 
stretched foot; butthat just in time looking 
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up, she drew it in, and still holding the 
dear ribbon in her hand, continued her 
bargaining. Next there was a group of 
old women, leaning on their sticks, with 
their bonnets close to each other, telling 
and listening to something so eagerly, that 
tiiey never heard the carriage coming, till 
the wheel went over the point of one of 
their sticks, and begrimed the scarlet cloak 
of the speaker, before she would move her 
shoulder out of the way. 

Then came an awkward clown on horse- 
back, with elbows out, lugging at the hard 
mouth of his shag-maned colt, who knew 
no more than his rider the way he should 
go, but who, with glassy eyes starting out 
of his frightened head, seemed to have a 
mighty mind to run straight in at the 
carriage window. Seeing which, Lucy 
ducked directly. How they passed she 
knew not ;, but when she looked up 
again they were gone, and Harry's 
body was far out of the window, watch- 
iog the operations of man and horse., 
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There was the colt, floundering and 
struggling with his rider, at the corner 
of the street, where both vanished be- 
fore it was settled which would be victo- 
rious. 

But now Lucy saw before them, in a 
new street, a huge wooden house or cara- 
van on wheels, on the outside of which in 
large letters were written the names of the 
wild beasts who lodged within, and who 
were all to be seen for the sum of one 
shilling. Across this part of the street 
hung flapping, furious portraits, coloured 
to the life, of a lion rampant, a hy^ia, 
a tiger, and a mountain cat with enormous 
whiskers. 

Lucy began to be a little afraid that the 
poor horses would be very much frightened. 
But either they did not think the portraits 
striking likenesses, or they were not suffi- 
ciently acquainted with the originals and 
their private histories, to be as much afraid 
as Lucy thought they ought to be. They 
went by quite quietly, yet were, as Lucy 
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ohteryed, most foolishly frightened boob 

alitarwards, by a poor little boy p<^ipg 

out ftom mkler the long skirts of a pujf^t* 

show^ One reared, the other shyed, but 

their driver being a temperate whip^ patted 

them intorgood humour, and brought them 

o& safely to the inn. Turning under the 

archway, ihey knew where they were^ 

lowered their pricked-up ears, and stood 

perfectly still at the bar-door, neighing 

by turns to their acquaintance m the 

J^iatdy w1k> answered from their inmost 

stalls/ 

Lucy found, cm the chimney piece of the 
room where they were to dine, an adver- 
tisement, informing the public, that-*- 

^* There is now in this town a new fairy, 
infinitely 9urp^u3sittg the old Corsican faiiy, 
who appeared in England in the last cen- 
tury, and who was honoured with the apprp- 
hation of the nobility and gentry^ But the 
WW fairy is full an inch leiss than the old 
fitu^ and can speak three languages, 
French, English, and Italian, dances to 
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admiration, and waltee» iaiinitably, if re- 

While Lucy was reading this o^rd, 
Harry was perusing another, which he had 
^(Mind on the tajble^ and which informed 
t|ie public, that thi3^ evening, at six o'c1(K^]s;, 
a company of 'tnmUer^ would, at the 
theatre in thi;» town, exhibit, for the 
amusment of th^t pj(ibl}c„ several curious 
feats in tumbling and rqpe dancing. Qne 
man prcffhised to carty a .ladder poised on 
his chin; and/ anqther to balance a table 
oa the ropcy and even.a chajr on ^hich 
he was himself to be seated with his bottle 
before him, and quite at his ea3e. 

Harry was curious to Siee these sights : 
he told Lucy, that hejre/would be fine ex- 
amples of all they had been saying about 
the centre of gravity; ..These/ wonderful 
things must be done from understanding 
haw to manage that properly^ He wished 
niore and more^ lJ:ie longer he thought of 
thisy to see these tumblers. Lucy, it must 
be confessed, was not so curious on this 
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subject^ and she would much rather^ bad 
she been to choose, see the new Corsican 
fairy* 

Their father and mother had determined 
to sleep at the inn where they now were, 
and they told Harry and Lucy, that they 
Would, in the evening, let them see either 
tbe Corsican fairy or the tumblers, but to 
both they could not take them, as they were 
in opposite parts of the town : the tumblers 
at the theatre, the Corsican fairy to be 
seen at the court house, between the acts 
of a concert. Lucy was fond of music, 
Harry did not care for it. 

" Well, Harry and Lucy, which do you 
choose?" said their father. "Take five 
minutes to consider, but then you must 
decide, that we may engage our places or 
buy our tickets in time." 

Lucy recollected 4;he resolution she had 
made, when first she set out upon this 
journey, that she would imitate her mother's 
kindness, of which she had seen so many 
examples ; she therefore gave up gaie- 
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rously her own wish to hear the concert 
and see the fairy ; she did this in so kind 
a manner, that she put her brother quite 
at ease. She was very happy with him 
seeing the tumblers, and when it was all 
over, she was quite content with them and 
with herself. 

At the end of the next day's journey our 
taravellers arrived at Clifton^ Harry and 
Lucy were delighted with the place, and 
were glad to learn that they were to spend 
some days here, in order that their mother 
might rest herself. The next morning 
after their arrival they walked with their 
father on the Downs, from the top of 
which they looked down a steep cliff, and 
saw the river Avon below. They de- 
scended to the river, down the cliff, by a 
new road, which a number of workmen were 
then making. The workmen were break- 
ing some hollow stones, which had fallen 
out of the bank by the side of the road. 
The hollows of these stones were lined 
with shining crystals. Lucy picked up 
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bits of this stone, and added theiKi to tbe 
collection which she had made at Matlock. 
The stone that sparkled with crystals was 
called, she was told, f Bristol stone, and the 
crystals themselves were called. Bristol <lia- 
monds. Lucy afterwards saw, at the house 
of a lady in Clifton, a cross of these Bristol 
diamonds, and another cross of reid: dia- 
monds, and on laying the two side by side 
she could scarcely tell the difference. 

They had now descended to the bank of 
the river, where they stood soibe time to 
admire the cliff called St. Vincent's rock. 
They then walked to view an extensive 
tjuarry, where some miners were blasting 
the rocks, with gunpowder. They inquired 
of the head workman to what use the: stone 
was applied. He showed them sooji^ of 
it, which had been hewn into Uocks, and 
was intended for paving the streets of Bath 
and Brutol. The chippings were nx;>t 
thrown leway as useless; .but were, after, 
^eing broken very small, ^i^ployed to 
mend the road^. The: rock was limestone; 
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Harry saw some of it buroiDg io a kiln, by 
which it was converted into whit^ lime. 

*^ The lime burnt at our, kilns," said their 
conductor, "is very m^uch spugjit after in 
this neighbourhood, not only for building 
but also in these new sugar-houses." 

"Is lime used in sugar making?" said 
Harry. 

f'Oh! are there sugar-houses in Eng- 
land," said Lucy. " I thought sugar came 
from the West Indies." 

" Yes, brown sugar does, but it is puri* 
fied or refined after it comes to England," 
said her father; " and at Bristol ther§ are 
some large establishments for this pur- 
pose." 

They now continued their walk till they 
came to the Wet Docks of Bristol. The 
Wet Docks are a basin of water, formed 
by throwing flood-gates atross the ancient 
bed of the Avon, the river itself being 
turned into ai^ artificial channel. The 
water within the basin is prevented by the 
flood-gates from falling with the tide, so 
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that the ships are kept constantly afloat, 
even at low water. 

Our parly found the basin crowded with 
ships, from different parts of the world. 
They easily distinguished those arrived 
from the West Indies, by the hogsheads of 
raw sugar that the crews were hoisting out. 
Harry observed, in a warehouse, as he 
walked along, the parts of a machine, which 
his father told him belonged to a rolling- 
^ mill, which was to be sent to the West 
Indies for squeezing sugar canes, along 
with pans of iron and copper for boiling 
the juice. 

They returned to Clifton, much delighted 
with all they had seen. 

The following morning, at breakfast, as 
Lucy helped herself to sugar, she asked 
her mother if she knew that there were 
sugar manufactories at Bristol ; and, added 
she, " Papa told us yesterday, mamma, 
that perhaps he would take us to see 
them." 

^' Yes, my dear, and he has just obtained 
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permission for you to see them this mom* 
ing," said her mother. 

"Are we to go there to-day?— De- 
lightful!" 

" But before we go, my dear children," 
said their father, ^^I should like to hear 
whether you already know any thing about 
sugar making." 

Harry and Lucy said that they had read, 
in ' Edwards's West Indies,' an account of 
the sugar plantations in Jamaica, of the 
sugar canes and sugar mills. Lucy recol- 
lected that the sugar cane is a sort of straw- 
coloured jointed reed, about the thickness 
of the handle of an umbrella; that it grows 
in general to about the height of a man, 
and has at its top leaves like flags; that 
the canes are cut in autumn, and that the 
sugar- making time is a season of gladness 
and festivity to man and beast, especially 
to the poor negroes who work in the plan- 
tations. 

Here Lucy was near going oflF far away 
from sugar-making to talk of the poor 
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again, by the question of, "What is to be 
done to the sugar canes after they ate 
cut?" 

^* They are tied in small bundles," said 
Lucy, *^ and carri^fl to the mill, where the 
sugar juice is, tQ be squeezed out of them." 
Lucy looked to HaiTy for assistance when 
she came to the n^iU. 

" It consists," said Harry, "of three large 
iron rollers, turpe/l by wind, or water, or 
horses, or oxen, or perhaps now the people 
may have learned to work them with steam. 
Th^ J)Undl(^s of can^ are passed between 
t]ke roUer&i, and squeezed again and again, 
till all the juice is pressed out. It is caught 
ii:^ a wooden gutter^ which carries it into 
tb^e hou$e where it is to be boiled. It is 
said to be of great consequence to boil it 
as quickly as possible ; but I do not know 
tl^jB reason." 

" The reason is, lest it should ferment," 
said her father. 

" Ferment, papa ! I know from old dear 
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'CroovwsQitioiis on Chemistry' what fen»ent- 
ing is; besides I have s^n beer fermentiiigc 
But what harm do^ fermenting do to 
sugar ?" 

^^^ When it ferments it c6ases to be su- 
gar. Do you know for what purpose it is 
boiled, Lucy ?" 

" That the water which is in the juice 
may evaporate/' replied Lucy, ^' and that 
the sugar, as it jcoote^ may crystallise, ju6t 
as we saw the crystallising of the alum for 
my basket." 

" True, my dear," said her father. " The 
juice contains two sweet substances, sugar, 
which crystallises easily, and molasses^ 
which does not crystallise. The boiling is 
also necessary to separate the sugar firom 
the molasdesand other substances contained 
in the juice. The: great object is to obtain 
the sugar as pure as possible. Much is 
wasted by being over-heated, by which it 
\gbgs the power of cfystallising, and is 
converted into a substiiiitce resembling mo-* 
lasses." 
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^* I have often burnt a piece of sugar in a 
candle/' said Harry : " when burnt it re- 
mains sweet; but it becomes brown, soft, 
and sticky.** 

^' The same change takes place/* said his 
fitther, " where a strong solution of sugar is 
heated in a vessel over the fire. When 
only a little hotter than boiling water, it 
begins to undergo this change, so that a 
part of it loses the property of crystallising 
on cooling, therefore great care is neces- 
sary in applying the right quantity of heat, 
neither too much nor too little. The man- 
ner of doing this in the West Indies is still 
very imperfect." 

Harry and Lucy were sorry to learn that 
so much of the sugar, raised by the hard 
toil of the poor negro, is spoiled : they hoped 
that the sugar boiled in England was not 
so wasted. 

'^ Much of the sugar refined in this coun- 
try was formerly wasted in the same man- 
ner," said their father ; ** but in conse- 
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qoence of late improTements that is no 
longer the case ?" 

" What improvements?" cried Harry. 

" They are what we are going to see 
this very morning," said his father. " The 
new process of refining sugar is what is 
used in the sugar house to which we are 
going. Do you know what substances are 
used in the refining of sugar ?" 

Harry said, that he had heard that bul- 
lock's blood was made use of; but in what 
manner, and for what purpose it was ap- 
plied, he did not know. 

'' To clarify it," said his father. " When 
brown sugar has been dissolved in water, 
bullock's blood is mixed with it when cold ; 
the blood coagulates on the application of 
^ moderate heat, and rises in the form of 
scum, which is then removed from the sur- 
face. But it has been found, that much 
sugar is lost by being mixed with the 
scum, from which it cannot afterwards be 
separated. This way of clarifying is not 
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used in the tugarrlicmse we are gcMiig to 
«ee. 

^' I am glad that we are not to see the 
bullock's blood," aa^ Lu^,. makii^ a face 
expressive pf . di$gitet , f Do you re- 
meqiber, Hariy> abcHAt.dtojrm^ sugar: the 
acpid^nt by which ijt wasK found out that 
day was good for $ugar^--good for whiten^ 
ing sugar, I mean?" 

" I do not iwoUeCt," said Harry. 

" So much tiie better," said Lucy, " for I 
shall have: the plea^re of telling it to you- 
It is a very curious thingi about a. hen." . . 

*^ Tell it to us, my dear Lucy, I advise 
you," said her mother, *^ withcait raising 
pur expectatiosfs, lest it should disappoint 
us^ a£teovar4s." 

^^ Then ryoii must know, mamma, that 
one day a hen, after walking in some wet 
place, had clay sticking to the bottom of 
her feet, and she happened to tread on the 
top of a pot of sugar; and it was soon 
afterwards observed^ that the sugar beneath 
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the mark^of her footsteps was whit<^r tkan 
elsewhere. From observing this, and con^ 
sidering how it had happ^ed, people 
thought of using clay to whiten sugar." 

"Veryingenious," said Harry, "and Lucy 
remembered it well, just at the rigb^ time 
f<»r usy did not she^ mamma? I had quite 
forgotten it, but I recollect it all now. The 
sugkr is put into a vessel of the shape of a 
sugar loaf, which ijs placed on its narrow 
end* Then clay, moistened with water, is 
pvt; over the top of the sugar, and by de- 
grees the water oozes very slowly down 
through the sugar, mixing in its way with 
the molasses, which it dilutes and carries 
along with it. I forgot to tell you that 
there is a hole at the bottom of the vessel. 
That hole is stopped at first by a plug, but 
afterwards a man takes out the plug, and 
lets the stuff run off that has oozed to the 
bottom.'^ 

"So men leaj:ned from the hen to clay 
sugar," said Lucy. *^ When nextl see very 
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white sugar, I shall say to myself. Thank, 
you for this, Mrs. Hen." 

" You will be doing Mrs. Hen far more 
honour than she deserves/*^ replied her fa- 
ther ; ** for in the sugar-house that we are 
going to visit, the operation of claying is 
laid aside. The art of refining, as now 
practised, is a new discovery ; and it has 
arisen, not from mere lucky accident, but 
from judiciously combining sound scien- 
tific principles with accurate observation." 

" How is that ?" said Harry, drawing 
closer, and listening with great eagerness. 

" You know already," said his father, 
" how brown sugar is extracted from raw 
cane juice, now we are to learn how it is 
made white, and hard, and crystalline, like 
that which you see every day. Brown 
sugar, as I have already told you, consists 
of two sweet substances, sttgar^ forming 
small crystals, and molasses. Molasses is 
combined with a dark colouring matter, 
which makes the sugar brown. To get rid 
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of this is the thing to be done. Now if a 
small .quantity of water be added to a 
mixture of molasses and sugar, the whole 
of the molasses will be rendered fluid, but 
only a small portion of the sugar." 

" Then," said Harry, " by putting this 
mixture into a mould, such as they use in 
claying, they would be able to free the 
sugar from the molasses." 

" From a large portion of it," said his 
father. " Now perhaps, if I state to you a 
few facts, put them in proper order for you 
to consider, and then ask you a few ques- 
tions, you may be able to invent for your- 
self the principle at least of the new; im- 
provements." 

" Oh pray try whether Harry can, papa," 
said Lucy. 

'^ There is nothing I like better than to 
learn in that way," said Harry. 

" Pray help us when we cannot get on," 
said Lucy. 

" Then to help you on one step," said 
their father, " I must tell you in the first 
place, that the small crystals alone of browa 
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sugar, are what are fiieed from oio- 
Jasses by thij& proce^. Before d^e large 
crystals can be purified they must be com- 
pletely dissolved in water. When liquid, 
the colouring matter can be separated from 
the sugar. Now can either of you tell me 
how the separation is made?" 

^^ I know that alum is used by the dyers 
to separate colours from liquids," said 
Lucy. 

" Very true, Lucy," said her father. 
" But I do not know why,** said Lucy. 
^'Because alum contains an earth which 
has the property of attmcting colours to it- 
self. ^Iso charcoal made of bones is some- 
times employed for the same purpose. As 
soon as the colour is completely separated 
from the syrup, by these means, the liquor 
is put into a filter, and whatev^ runs 
through is pure sugar and wftter, from 
which the water must be evaporated. 
How?" 

<* I know, papa," said Lucy, '* from what 
you bdfpre told us, that the syrtip must 
not be heUted in a vessel >ver the plain 
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fire ; yet, in what' manned to boil awliy 
the water, if not over a fii^, I cannot 
imagine." 

But after considering a little, she added, 
" Perhaps it might b^ boiled^ as they some- 
times do things in^e kitcHenVby steam, 
and then they are never burned." 

''That is well thought of," Said her 
father. 

" But then Aere is such a quantity of 
this sugar," said Lucy, "it would require 
such monstrously large vessels, that I do 
not know how they could be well heated 
by steam." 

" Some great buildings are heated by 
steam," said Harry ; " so let the vessds re- 
quired be ^ver so large, it might be done. 
It would be easy, would not it, papa, to 
conduct steam through pipes under the 
great pan that holds the su^r." 

" You are both of you on the right road," 
said their father. '' But something more 
must be thought of. By the method you 
havei Suggested we fnight heat the sugar, 
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but not boil it : a solution of sugar, if in 
an open vessel, requires a stronger heat to 
make it boil than water does." 

"I should think," said Harry, " that by 
confining the steam, it could be made much 
hotter than boiling water, and then with 
the confined, compressed steam we might 
boil syrup, might not we ?" 

" You might," said his father ; " and 
some persons do boil sugar in this way ; 
still there is some risk of over heating the 
sugar ; therefore think of some better way. 
Instead of raising the temperature of the 
steam, consider whether you know of any 
means of making fluids boil, without in- 
creasing the heat." 

Harry considered for some time, and at 
length said, " I have seen water made to 
boil when only moderately warm, .by put- 
ting it under the receiver of an air pump." 

" How did that happen?" said his fa- 
ther. 

" Because there was a vacuum," said 
Harry, " there was no pressure of the at- 
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mosphere. If we could place the sugar 
pan under the receiver of an air pump, that 
perhaps might do; but the quaiiitily of 
sugar to be boiled puzzles me, father ; the 
sugar vessels are very large, I believe. I 
could only boil a very small quantity in an 
air-pump; so that after all it would not 
do, I suppose." 

*' Why will not it do?" said his father. 
" Till you are sure that what you propose 
will not answer, never fly oflf to any thing 
else. Do not give up your ideas too has- 
tily. You should not fix your imagination 
upon the particular receiver of the air-pump 
you have seen. To be sure you could not 
conjure a sugar-boiler into that small re- 
ceiver." 

" No, to be sure," said Harry, laughing; 
then becoming quite grave agaiii, he went 
on thinking. ^^ How shall I manage it? It 
is impossible to blow a glass large enough 
for the receiver." 

** Why do you stick to the notion of a 
glass receiver, Harry?" said his father. 
^^ Do you think it essential to the having 
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a vacaum^ that it should be produced in 



*^ Certainly not," said Harry, " it is not 
necessary by any means. I only thought 
of the glass one, because that was the only 
receiver I had seen ; but I perceive that 
any other substance that is air-tight will 
do as well as glass. How foolish I am ! I 
remember now the pump, and the steam 
engine, where the vacuum is large enough ; 
or a vessel might be made as large as 
could be required for the purpose." 

" Now you have it, Harry. The sugar 
is boiled in a vacuum, and that vacuum is 
produced by means of an air-pump. The 
exact details I do not know, having never 
seen it done myself, but I hope we shall 
see it to-day, and so now let us set out." 



The sugar-house, which Harry and Lucy 
went to see, was a large building of eight 
stories high. The first circumstance which 
struck them on entering it was, that in 
several spacious rooms through which they 
passed, and in which the work seemed ta 

Digitized by VjOOQIC 



243 

be going on, there were not many work- 
men. Lucy supposed that it was the hour 
of dinner, as had happened in some other 
manufactories which they had seen : but 
she was told that this was not the case; 
and that all the men, who were ever em- 
ployed in this sugar-house, were now 
there. Few only were necessary, because 
so much was done by machinery. In truth, 
the men seemed of little importance. It 
appeared as if they were employed only as 
under-servants to the machines, and to do 
trifling things, which the mechanic and 
the chemist had not thought it worth their 
while to invent the means of effecting in 
any other Way. 

The large rooms and passages, through 
which they passed, were all warm, as Lucy 
observed, and yet she could not perceive 
a fire anywhere. She asked how they 
were warmed, and was told that she would 
soon see, as they were going to the place 
from whence the warmth came. Their 
guide, the gentleman who was so kind as 
to show them these works, took them to a 
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there was a steam enguie. The fire under 
its boilers was the only fire used in these 
works. All tJie iifooms were sufficiently 
heated by the steam that passed through 
pipes to the difFer^it sugar vessels. 

Harry was here perfectly satisfied, and 
be looked delighted and proud, when he 
heard how laauch was performed by ouj^ 
isteam engine. It sent over this vai^t 
building) equable warmth, and supplied 
all the water that was wanted in every 
part of the works. It pit in jmotion a mill 
for crushing the sugary and other sub- 
stances used in refining it; ^nd it kept m 
unremitting action the pistons of a hugp 
air-pump. 

They followed their guide into a sort pf 
out-house, in which the earth of alum 
was prepared, by adding quieklime to ^p, 
solution of it. 

They then ent^ed that pj^irt of the 
building where the preparaitQry opera- 
tions of cleansiQg the ^Ugar were per- 
formed. They jsaw in the first place a 
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few workmen with naked arms^ wA in 
light clothing, suited to th^ir hot work, 
stirring with huge shovels in a great plan, 
the raw brown sugar, such as it is when 
brought from the West Indies : they were 
stirring it up with a sm^ll . quantity of 
stater, not sufficient to dissolve it. It 
looked like treacle. This was afterwards 
poured into earthen iDOulds, of which 
there were great numbers i^ the shape of 
sugar loaves, such as those of which they 
had read a description, with a hole at the 
point, which wais turned downwards ; and 
in these moulds it was to be left twenty- 
four hours to filter. In the course of that 
time the molasses woiild pass through into 
jars beneath the sugar-loaf moulds, and 
the sugar left behind would be in solid 
lumps, of a light brown colour. Some of 
the sugar thus purified was put into Lucy's 
hand; she felt that it was soft enough 
to be readily crushed. It was now to be 
dissolved in water, which was heated by 
having steam passed throiugh it. The 
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earth of alum, which they called jinirtgs, 
was then added to this solution, and 
thoroughly stirred about by passing cur- 
rents of steam through it. 

This was performed in a great square 
cistern, which had a double bottom and 
sides, with a space left between, sufficient 
to introduce the steam. The inner bottom 
and sides were perforated with minute 
holes ; and through these holes the steam 
passed up into the liquid sugar. They 
heard a rapid succession of explosions, 
occasioned by the sudden condensation of 
the steam ; and when the solution became 
hot, they saw immense volumes of steam 
rising through it. After this, the syrup 
was allowed to run into the filter. The 
filter appeared on the outside like a 
great square chest ; and the inside was 
divided into parallel compartments, by. 
coarse linen cloth, which was stretched 
over frames of copper. The liquor was 
admitted into every alternate cell, and was . 
filtered by passing into the cells on either 
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side, which were empty. The syrup flowed 
out from the filter a transparent fluid, of a 
pale straw colour. 

They were now conducted to the most 
remarkable part of the new apparatus, the 
evaporating pans, in which the water was 
drawn off* from the syrup. These were 
made with double bottoms, so as to admit 
steam between the two for heating the 
syrup; and the pans were covered with 
domes of copper. These domes commu- 
nicated with the air pump, the great pis- 
tons of which were kept at work by the 
steam engine. These served to pump out 
the air, so as to preserve, as far as possible, 
a vacuum over the liquid. The perfec- 
tion of the vacuum was shewn by a ba- 
rometer. The master of the sugar house 
informed them, that it required one hun- 
dred degrees less heat to boil sugar in 
vacuo than in the ordinary method, and 
that it was accomplished in less than one- 
fifth of the time formerly requisite, r 

After having been evaporated, the heat 
of the . sugar was brought to ' a certain 
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temperature, at whk*h it was found modt 
disposed to crystalline. It was then pour^ 
into earthen moulds of the form of a sugar 
loaf, such as were before described, and 
in these it was allowed to consolidate* 
It is then of a tolerably white colour, 
and is purified for the last time by being 
washed with a solution of the finest white 
sugar, which is allowed to filter through 
it; The top and the bottom of the loaves^, 
as being lerss pure, are then pared off in a 
turning-lathe, and the loaves are after- 
wards dried in a stove. 

Lucy said, that before she came to 
ike sugitr house she had a general idea,. 
fh)m what she had read, and from what 
her father had told her, that strgar went 
through several processes of filtering, and 
boiling, and cooling, and crystallising, 
before it could be white ; but still she was 
surprised by seeing the number of the dif- 
ferent operations, the siz^ of the vessels, 
and the power and time necessary. She 
had not been tired by what she had seen, 
because she knew beforehand the general 
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purpose, and she had iH>t been puzsSed or 
anxious. 

Harry was. delighted at seeing that prin- 
ciple, which he had before so clearly un- 
derstood, carried into practice with suc- 
cess, in sijch great works. 
. " I hope you will now acknowledge," 
»aid he to Lucy, '^ that the air-pump is of 
90Y9ie use in common life, and I hope you 
are convinced nowy that the air-pump is 
almost as useful as the water-pump." ^ 

Lucy acknowledged this ; and said tlwit 
Harry might well triumph for the air- 
pump. 

" Think," said Harry, " of its being ap- 
{>lied to such different things as making 
sugar, and making ice ; and not only em- 
ployed for boiling quickly, but for freezing 
quickly. I do not think that Otto Gue- 
rick^ or Mr. Boyle himself, could have 
foreseen all the uses that were to be mide 
of their own inventions. I wish they 
could see all we have been shown this 
iQorningr" 

M 5 
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" So do I," said Lucy ; " I wish they 
could." 

" All goes back to that one great prin- 
ciple of the vacuum," said Harry. . , 

The gentleman who had shown them 
this establishment, and who had, with the 
greatest patience and politeness, explained 
every part of the business, was glad to 
perceive that he had given pleasure to the 
young people, and that they had attended 
to, and understood what they had seen 
and heard. He begged that they would 
rest themselves before they went away, 
and showed them into a room, where they 
found refreshments were prepared. He 
gave a cup of chocolate to Lucy, and 
another to Harry. 

" You must," said he, " taste some of 
the sugar, which has been refined by the 
process you have just seen." 

It was in a black Wedgwood- ware basin, 
which showed its whiteness. 

" But, father," cried Harry, eagerly, 
" can you tell me who invented the method 
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of applying the air-pump so beautifully to 
this use ?" 

" I can tell you," said his father; " it 
waS' the invention of Edward Howard, 
brother to the Duke of Norfolk ; he was 
an honour to his family ; and ^ hope," ad- 
dressing himself to the master of the sugar 
house, " that he has been amply rewarded 
for his ingenuity by the gentlemen of your 
profession." 

" The fruits have been ample," said the 
master, " but he did not himself reap 
them; they are enjoyed by his family. 
He only just lived to perfect his inven- 
tion." 

The master of the sugar house then en- 
tered into a statement of the prodigious 
quantity of sugar saved by adopting the 
new process. Eight pounds of sugar, he 
said, were saved in each hundred weight; 
and he helped Harry to make a calcula- 
tion of what that amounted to every year 
upon the total quantity of sugar refined in 
Great Britain. 

Our party, having finished their choco- 



Digitized by VjOOQIC 



252 

late, diaoked th^ host for his attmtioii, 
and took their leave of him. 



As yoa go down the hill firom Clifton to 
Bristol, yon may see in the city below a 
nomber of very high, black^looking build- 
ings, in the shape of huge cones, firom 
which still daiker-coloured smoke, in 
thick black billows, is continually issuing. 
Some of these conical-shaped buildings 
are glass-houses. Lucy remembered her 
father's having showed her, and told her 
of what glass is made. She recollected 
the taste of the alkali, of the ashes of 
weeds, and the touch and sight of the 
sand. She recollected also the story of 
the accident, by which it is said the 
making of glass was first discovered ; and, 
above all, she remembered the pleasure 
that Harry and she had had in seeing the 
thermometer man blowing tubes, and bulbs 
of glass, with his blowpipe. She wished 
¥ery much to see some more glass-blow- 
ing. Her father took her and her brother 
one day to a glaib>-fa6use. Her first feeling 
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on entering tMe glass-house ^as surprise 
at the great heat of the furnaces in which 
the glass was malted, and pity for the niei^ 
who were obliged to work close to them. 
Bnt when she observed how much they 
were at their ease, she by degree&t was 
reassured, and able to be amused. Sttie 
saw, in the fifst place, iurnaces froni 
which was taken the red-hot liquid glass. 
She was puzzled at first by the workmen 
calling this metal; but that was only their 
name for what was in reality, as Harry 
said, glass. She was much amused by 
seeing the operations of the glass-blower. 
First, the blowing of a glass bottle, and 
of a wine glass. One circumstance in 
the finishing of the wine glass struck her 
particularly. When he cut its rim round 
with a pair of shears, the glass, being as 
yet soft, yielded under the pressure of the 
shears, so that the wine glass was no 
longer quite circular, nor was the rim 
even. The workman then heated the 
wine glass again, and dextrously twirling 
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it foimd^ it was brought back to the cir* 
colar shape, and its rim was even. 

Hanys &ther asked him why this hap 
pened* 

He said he thought, that it was tamed 
into a circular shape by the pressure of 
the air as it was whirled round while soft, 
as any other substance is made circular 
by the pressure of the tool when turning 
round in a lathe. And he thought that 
the air withinside of the glass prevented 
its being driven in, and squeezed together 
by the motion. 

His father told him that he was partly 
right in his supposition ; but there was 
one reason, one cause, to which he had not 
adverted, and which he had not yet per- 
ceived. He would say no more, because, 
perhaps, by observing further, he would 
discover it for himself, in attending to 
another operation — the blowing of win- 
dow glass, or crcwn glass, as it is called. 
First, a great pear-shaped bubble of glass, 
about a foot in diameter, was blown at the 
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end of an iron tube, to which, being soft 
and hot, it adhered. Then, by rolling the 
pear-shaped bulb upon a smooth marble 
table, i^d blowing into it, and by repeat- 
ing these operations alternately several 
times, and by whirling it rapidly round 
near a hot fire, the bulb was brought from 
its pear shape into that of a globe. This 
globe tt the part nearest to the furnace 
was thf hottest and softest, and yielded 
most r^itdily to the centrifugal force, as it 
was whirled round, and therefore it spread 
outmost there, so as to become much thinner 
than at the part to which the iron tube 
was fined. To make the glass of an equal 
thickness throughout was next to be done. 
The iron tube was broken off from the 
glass, leaving a hole in the globe, and 
then by means of a little hot glass, the 
tube was fastened to the opposite thinnest 
part of the globe, and whirled again. The 
thickest part being this time nearest the 
furnace, became hottest; and in its turn 
yielded the most, becoming thinner and 
thiimer. As the globe was whirled, the^ 
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c^ntrifugral force opened more and more 
the hole which had been left where the 
iron was broken off, till^fter some whirl- 
ing the globe became a large circular 
plate of flat glass of nearly equal thick- 
ness. 

Harry now perceived what he had 
omitted in the case of the drinking glaiss : 
the centrifugal forcCy or that force which 
arises from the tendency the parts of 
bbdieahave to fly from their centre, when 
turned round rapidly. 

As he left the glass house, he continued 
his explanation. - 

" I suppose, ftttfaer, that the parts of 
the soft glass, as they are whirled round, 
tended to fly from the centre, and by so 
doing the globe became a larger globe^ 
and the circular plates became larger cir- 
cles, and all the parts flying off* equally 
from the centre, the' rim of the drinking 
glass became quite circular." 

"It is," said Lucy, "not exactly, but 
something like a mop. Yes, Harry, a 
mop. When the maid twirls it round fast, 
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the threads of the n)<^p all fly out is far as 
they can go from the centre; apd if it is 
a wet mop, out fly circles beyoad circles 
of drops." 

" Well/' 3aid Harry, ** you have made 
out your likeness to a mop better than I 
thought you could." 

" I remember," continued Lucy, '* the 
first day I ever heard of centrifugal force, 
or had any idea of what it meant; it was 
from you, Harry; when I was making a 
pancake, papa." 

" A pancake, my dear ! I do not re- 
miember your ever making a pancake." 

" Perhaps it was a cheese," said Lucy. 
" Some people, I believe, call it a cheese. 
Not a cheese or a pancake to eat, papa ; 
but I will show you as soon as we are in 
mamma's^ room." 

Lucy kept her word, and whirling her- 
self round the moment she was in her 
mothers room^ the skirts of her petti- 
coats flew out, and, as she popped down- 
wards, while they swelled ont, she ex- 
dainaed—- 
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*^ There is a pancake, papa, or a cheese, 
whichever you please; and it is made, 
Harry, by centrifugal force, is not it?" 

" I have been very much amused," con- 
tinued Lucy, " seeing the glass-blowing. 
Were not you, Harry V 

" Very much, indeed; and it has left a 
great deal to think of, and to inquire more 
about," said Harry. 

" What more?" said Lucy. 

" A great deal,'' repeated Hairy. " For 
one thing, annealing, I do not understand 
that." 

** I recollect," said Lucy, "that when 
the man had twirled the wine glass round, 
and finished it, a boy came with a long pair 
of tongs, and seizing the glass ran away with 
it, as our man said, to the annealing fur- 
nace to be annealed. And when I asked 
what that was, and what was to be don^ 
more to it, the man showed me a pan in 
an oven, and I saw our wine glass, with 
many others, put into it to be heated again, 
and then to be left to cool slowly. The 
man told nie they ought to take several 
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days to cool. This was done to make the 
glass less brittle, be said ; this is an- 
nealing. What more, Harry, would you 
know about it?" 

" A great deal more, if I could," said 
Harry. " In the first place, I da not in 
the least know why annealing makes glass 
less brittle." 

"Why? Oh! that is another affair. 
Why? Nor I," said Lucy. 

" And I heard papa and the master-man 
in the glass house talking of a curious 
fact. He said, that ' when a glass vessel, 
of a particular shape, is allowed to cool 
immediately after being made, it will often 
sustain the shock of a pistol bullet, or any 
other blunt body falling into it from a con- 
siderable height; but a small splinter of 
flint, dropped gently into it, makes it fly to 
pieces with great violence/" 

" Indeed," said Lucy, " that is very 
curious." 

" So papa said ; and they went off to 
talk about Prince Rupert's drops. Oh, 
my dear, there are a great many, many 
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more curious things to be known about 
glass, and all the whys^ mor^ than in my 
life perhaps I shall ever know/' 

" But you need not know all the whys,'' 
said Lucy. 

"But as many as I can," said Harry. 
" There was a man came in while we were 
in the glass house; did you see him, 
Lucy?" 

" Yes. A gentleman, you mean ?" 

" I do not know whether he was a 
gentleman or not," said Hairy; " he was 
a man." 

" But I know he was a gentleman," said 
Lucy. 

" By his coat? or his waistcoat? or his 
hat?" said Harry, smiling. 

" By none of those,^' said Lucy ; " by 
something better ; by the way he spoke ; 
by his tone, his language, I knew he was 
a gentleman." 

*^ And I, by what he said, knew him to 
be a man of sense," said Harry. " He 
came to inquire for a person who grinds 
glasses for telescopes." 
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^'Then he must be a man of sense^ to be 
sure," said Lucy, smiling in her turn. 

" My dear, you have not b^rd all. H^ 
was trying experiments to improve the 
making of those glasses^ I did not under- 
stand all he said, but it made me very 
curious to know more." 

^' Papa seemed to like him," said Lucy. 

"Yes," said Harry, **^ p^a and he 
talked of what a fine useful discovery glass 
m^ apd ho^ long before people thought <tf 
making all tbe usea that wt now made of 
itV 

It happened, that the next day Harry 
went with his father to ihe house of a phy- 
sician, who had. a good library, and while 
his father and the physician w^e busy^ be 
asked leave to look for something he 
wanted in some of the books. The phy- 
sician gave him leave/ and to work he 
went, searching for a chemical dictionary 
or epqyclopedia, in which he might find 
annealing dijid glass. The volume con- 
taining annealing was misi^ng. He 
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thought this very provoking; but, like 
many things which we think very pro- 
voking, it was really fortunate, and well 
for him. Had he found it, he would not 
have understood the article ; he had not 
the previous knowledge necessary, and he 
would have lost his labour, if not his 
patience. He went in search oilglass^ and 
there he found much that he could not, 
but some that he could comprehend. As he 
was both enthusiastic and indefatigable, he 
searched all through it, and had the great 
pleasure of picking out several entertaining 
things. Seizing on all that was suited to 
the present state of his knowledge, he left 
the rest for another time. One passage 
delighted him so much, from describing 
exactly what they had seen, and what he 
would have found it difficult to explain, 
that he scribbled a copy of it for Lucy. 
Scribbledj truth compels us to say, for it 
was scarcely legible. When he came to 
read it to Lucy he could hardly make it 
outy even with her best assistance, and she 
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could himself. But, as she observed, this 
hand had run almost quite away. 

^^ My dear, I wrote it. in a desperate 
hurry, and on a crumpled back of a letter, 
with a pencil that wainted cotttng, and 
my father waft standmg up with his hat 
and his glores in his hands. I diought 
he was going every instant^ while I was 
writing the three last lines, scribble, 
scribble^ scribble, as fast as ever my pencil 
could go." 

".Thank you !" said Lucy, " for doing 
it for me. But what is this about a chain ; 
1 saw no chain at the glasa house." 

" Chain ! my dear Lucy ; it is chair j'' 
said Harry. 

" Chair !: Oh, now I understand it all," 
said Lucy. " It is the description of whaA 
we saw — of the men making the drinkitug 
glass — the man sitting in the arm-chair, 
and blowing through his long iron tube; 
then rolling it on the ai?m of Ae chair; 
aod tl^ other maor sticking on the foot of 
the glass, and then taking the chair. Oh, 
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I see it all again — it is very well de- 
scribed*." 

" I am glad you think so," said Harry. 
'^ It is more than the man who wrote it 
expected." 

^* Expected! did he ever think of me?" 
said Lucy, opening her eyes very wide. 
. "No, no, my dear," said Harry, laugh- 
ing. "You may let your eye-brows down 
again. The author never thought of you 
in particular. I meant only his readers in 
general." 

'^Yes,*' said Lucy, " my young readers 
I suppose he said, as people often do in 
books ; i9 that what you mean, Harry ?'' 

" I mean nothing," replied Harry, " but 
that the writer says he could hardly expect, 
by any description of his, to make glass 
blowing intelligible. Now that is all. Go 
on to something else." ' 

"With all my heart," cried Lucy. " Here 
are some more scribbled notes of yours, 
Harry. What does this mean ?" 

* Brave man, and quick' — ^ Hands 
• * Edinburgh Encyclopedia. 
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through flames ' ' — * Covered with wet 
skins — ' Eyes of glass.' 

" What can this mean ?" 

" Do you remember," said Harry, "see-^ 
ing a great furnace at the glass house ? 
You saw only the outside. They could not 
uncover it to show the inside to any body, 
lest they should have let in the cold air. 
Into that furnace they put the earthen pots 
full of glass, which had been annealed, 
and they left them there to set, as they 
called it. If one of these pots happen to 
break it is a terrible difficulty to get it out 
and put another in its place. The getting 
out the broken one can be done well 
enough by a man at arms length from the 
fire, with a long iron hook, or a fork ; but 
the man who is to put in the new pot can 
have no use of hook or fork ; he must put 
the new pot into ita place with his hands, 
passing them through the flames." 

" Then indeed," said Lucy, " you might 
well call him brave many and quick \ he 
must do it as quick as lightning." 

" But he could not do it as quick as 
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Hglitiiiiig, Of do it at all," said Harry, 
^^ without precautions. He must be 
dressed, my dear, in skins, which are all as 
wet as possible ; and they must cover him 
all over, all but his eyes, two holes are left 
for him to see through, bu^ these are 
defended with thick glasses." 

^^ I am sure I am very much obliged to. 
you, Harry," said Lucy, " for bringing me 
home such entertaining things. That man, 
brave and quick, as you called him, was 
worth reading all glas^ through to get at 
How many pages did you hunt thrdugh to 
fiudhim?" 

" I came upon him by accident,'* said 
Harry; " but I met with several other 
things which interested me, and I thought 
I would bring them away in my head for 
you; and I have them somewhere there, 
if r could but recollect thenn ; but I can- 
not when I try in a hurry." 

" Do not try then," said Lucy. "When 
I try too hard to remember, I never can 
recollect what I want, but then it comes 
all bapk again when I am thinking of 

Digitized by VjOOQ IC 



26d 

Mmethiiig else. So fiow, Harry, lo6k U 
thii nice litde glass tumbler, whith papA 
bought for tnamma's dressing bot, in 
{dace of that which I broke. It is pret^ 
tier than llie old one ; look at its pretty 
white l^afy border. That is ground glass, 
papa 6aid ; and this part below, like crys^ 
tals, is cut glass ; and papa told tnt how 
this was done." 

" Two of the very things I was trying 
to recollect,'' said Harry. " Then I need 
not tell you about that/' 

*^ No^" said Lucy. " What a be^ntiftil, 
transparent, clear, clean thing glass is," 
continued she ; ** and how very useftil, 
and in how many different ways. Drink*- 
ing glasses and looking'^glasses-^you may 
smile, Harry; but men use looking-glasses, 
as well as women." 

" Yes," said Harry, "and for better pur- 
pose too, than looking at themselves. They 
use looking-glasses, you know, for some 
astronomical instruments." 

" Yes, and for shaving too,*' said Lucy, 
'* or they would cut their throats. Migh^ 
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gnmd you were about the astronomical 
instruments V added she, laughing. ^^ Biit 
let me go on my own way in honour of 
glass, to tell you all that I know. Besides 
looking-glasses, there are magm'fying 
and diminishing glasses, both very useful 
and entertaining ; and then spectacles ! 
Oh, Harry ! .what would grandmamma do 
without them ? and how happy she is 
with them ! reading and working as well 
as I can at eighty-six. What a wonderful 
invention spectacles are, by which peo- 
ple can see so many years longer thsin they 
could in former times ! Spectacles, I think, 
Harry, are the most ingenious things peo- 
ple ever made of glass." 

" Do not forget telescopes, my dear," 
said Harry : " the most wonderful of mans 
inventions." 

'* How curious it is," said Lucy, " that 
all these things, spectacles and telescopes, 
would never have been thought of but 
for that first bit of glass, which the ship- 
wrecked sailors observed, when they were 
boiling their kettle on the sand, with the 
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the fire made of sea weed. Do ybu re- 
member, Harry, my father's telling us that 
story?" 

" I do," said Harry; " and now that 
puts me in mind of what I wanted to say 
to you. It was about that storyi It is 
told in the book I was reading to-day, stnd 
I was glad to meet with it. There was a 
little diflference ; the sailors supported their 
kettles on the ■ sand with pieces of fossil 
alkali, nitre, with which their ship had been 
loaded." 

f* And in our old story," said Lucy, *' the 
fire was made of weeds, and the alkali 
came from their ashes, which burned with 
the sand, and made glass. There is very 
little difference in the stories. It all comes 
to the same thing." 

" I know it does," said Harry. "But 
Iwas going to. say something quite dif- 
ferent." 

*'. Say it then, my dear," said Lucy. 

^' What time did you think that story 
happened?" said Harry. 

" I do not know," said Lucy. ^4 hardly 
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ddnkaboot.iibMni ttories. I 
it was in fixm^ times — agreatwhfle ago.'' 



^^ In the time of Pliny, or before?' 
Harry; '' lie tells tlie rtoiy." 

" Very likely," aaid Lacy. "^ I do not 
tan who tells it" 

'' Bulimy dear," saidHanry, ''what I want 
yon to caie for is tiie wonder tiiat it should 
be so ioDf smee glass, and the way of 
making it, were first discorered by that 
loeky aecidoit, and yet that it should be 
hundreds of years before it was brouglit 
iilto common use. You know the ancients, 
ibe Greeks and Romans, had not glass as 
we have." 

'' I thoDgfat that tl^ had glass bottles 
in old Roman times," said Lucy. '' I re- 
member something about a bottle of glass 
in the R(mian history, which a man brought 
to the Emperor Tiberius (I think), and he 
dashed it to pieces when he was provoked, . 
and the emperor put him to death for it Do 
not you remember, Harry, my reading it 
loud to mamma, and your being so angry 
with that lyrant?'' 
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'' I rememb^ ibai p^rfeetiiy well/' isftid 
Hnrry ; ^ but thM wiis only one patltel^r 
bottle." 

''But besides that particuliur bottle/' 
said Lucy, " I recollect hearing Mr. Frank- 
land tell mamma, that there were plates of 
glass found in the ruins of Hercukneum." 

/'Did he?" said Harry. 

"Yes," said Lucy, ^'and from that it 
b supposed, that glass windows were used 
by the ancients." 

" Perhaps so," said Harry. '♦ But, my 
dear Lucy, to go no farther than England, 
my book says, that the English had not 
glass windows for many hundred years after 
that; The windows of houses and chm*ches 
were covered with linen cloth, till towards 
ike end of the tenth century." 

"You mean till about the year 999!" 
said Lucy. 

'^ It was not till after the days of Queen 
Elizabeth," said Harry, '' that it was quite 
common for houses to have glass Windows." 

" How very stupid people must have 
been in those former dsiys then," said Lucy. 
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'^So it seems," said Harry '; "and yet I 
suppose they were not ^naturally morestu-*' 
pid than we are now. Recollect Virgil 
and: Homer, my dear. But thai the 'an- 
cients had not many men of science." 

"And then came the dark ages, as our 
history calls them," said Lucy; "and in 
the dark ages I suppose people fell asleep, 
and could not think of glass, or any thing 
else. Even when they wakened there 
were not many that could write or read, 
you know, Harry." 

" They had very few books to read," 
said Harry, " except the ancient Greek 
and Roman books over again, and they 
had scarcely any books of experiments I 
believe." 

"They had only manuscripts," said 
Lucy, "written on parchment, or on 'papy- 
rus. I remember papa once showed me 
a papyrus manuscript iti a museum, and 
I saw parchment rolls too, which the an- 
cients called books." 

" And what work there must have been 
making copies enough of those manuscript 
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books," said Harry, "for people to read. 
And how few copies of books a man: could 
make after all : and he could do nothing 
else." ^ : 

.^^' No wonder the people were stupefied," 
said Lucy, 

"But then happily was invented the 
grand art of printing," said Harry. ' 

" Yes, I remember," said Lucy, " seeing 
it in capital letters in the Memorable 
Events. And when I first read of it I did 
not know why so much was said about its 
being such a grand invention. Now I 
begin to understand better. By the bye,* 
Harry, you have seen a printing-press. 
I never saw one, and I should like to see 
how they print. I think that my father 
was asking something about printing- 
presses in Bristol." 

"Yes," said Harry, "he told me thai he 
will take you to see one if he has time." 

"I wish it may be to-morrow," said 
Lucy. " We have very few days more to 
stay at Clifton; I hope papa will have 
time to show me the printing-press. But 
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in Ike mean time, Hany, will you (day «t 
cup and ball with me ; look what a pvetty 
nrory eup and baU mamma has. givea ine. 
I thought of it several times while you 
were talking of glass, but I would not in- 
terrupt you. Now let us have a trial owt 
die spike. Which will catch it the often- 
est? Will you spin the ball for me? " 
" What is the use of spinning it ? ** 
A question easily asked — very diflicult 
to answer. 



" MAjkf MA, I am sorry that you could not 
go with us to see the printing-pr^ss to 4ay9 
for it was very entertaining. And look/' 
said Luqy, *^I am not covered with printer's 
inki a$ you said I should be." 

"If you did not take care, my dear, I 
said. Did not I?" 

" Yes, mamma; but I did tak^ care you 
seiB, for I have not a single spot, and yet I 
saw every thing perfectly. Mamma, you 
have sqen printing so often, I suppose^ that 
it would be tiresome to describe it to you. 
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And I sliall only teUyou^ that it was d<me 
almost exactly as is explained in our Book 
^/ TradeSj in the chapter of The Printer. 
Do you remember my reading it to you, 
mainma? and the picture of the letter-press 
printer? And at the end it was said, that 
after reading this, young people should en* 
deavour to go through a printing office. 
I asked you directly, mamma, to take me 
to see one, and you said that you could 
not then, but that you would some time or 
other; and now the some-time-or-other, 
which I thought never would arrive, has 
come to day. I saw the letters, or the 
types, all in their square divisions in their 
cases, which lay sloping within reach of 
the compositor, who with his composing 
Hick in his hand, picked out the letters, 
and placed them in the form. Then an- 
other man inked their faces, with a bl.su^k 
puff-ball, and afterwards the wet paper 
was pressed down on them. I knew and un- 
derstood almost every thing he was going 
to do, mamma, from recollecting the de- 
sertion. This was very pleasant There 
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v^as one thing though, which I had mis- 
taken ; when I took up one of the types, I 
«aw that the letter stands out from the face 
of the metal, it projects : now I had always 
fancied, that the letters were hollowed out, 
cut into the types, as the letters for instance 
of your name, mamma, are cut into this 
seal." 

"How could you think so, Lucy?" said 
Harry; *^ you know that would be engrav- 
ing, that is the way engravings are 
made." 

" Yes, now I recollect, I know that is 
the way engraving is done, but I thought 
in printing books it was the same ; and I 
know now what led me into the mistake, 
it was our little ivory letters, which we put 
together so as to spell out words, they are 
all cut into the .ivory, and filled up with 
ink." 

" But does not your Book of Trades, 
Lucy, describe how the letters are made," 
said her mother. 

" No, mamma, not that I recollect,'* 
said Lucy. " I dare say the author sup- 
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posed every body must know it, but I did 
not." 

" That is my fault, I am afraid," said her 
niother. 

"Not yours, mamma, but the fault of the 
man, the author of the Book of Trades, if 
it is any body's fault. But, indeed, it 
must be very difficult for great grown-up 
old authors, to recollect the time when 
they did not know every thing or any 
thiiig themselves, and v«ry tiresome to 
them to explain every little particular from 
the very beginning. It must be difficult 
too for wise authors to guess or conceive 
the odd sort of little foolish mistakes that 
children make." 

Harry waited till Lucy had done speak- 
ing, and then told her, that the manner in 
which letters are made is described in the 
Book of Trades, under the head Type- 
founder. 

"Is it indeed?" said Lucy; " then I read 
very carelessly. But I remember the ca- 
lico printer perfectly well, and how his 
types, or his blocks and patterns are made," 
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I know the pattern is first drawn on die 
block of wood, a )eaf and flower for in- 
stance, such as there is on this curtain: 
then with a very sharp knife, or a Iftde 
chisel, they cut away the wood aH ronnd 
the pattern, and between every part of it, so 
as to leave it itanding up and standi/^ out.^^ 

" In relief,'' said her mother. 
. ^' Then they rub colours on this pattern/' 
said Lucy. 

^^ As the other printer rubs ink on his 
types," said Harry. 

^^ And the calico printer stamps it down 
(m. the calico." 

^^ Just as the letter-press printer did die 
paper on the types," said Harry. 

^^ How comes it, Lucy/' said her mother, 
'^ that you remember so accurately all this 
calico printer's business." 

'^ Oh, mamma! for an excellent reason, 
which Harry knows. Do not you, Harry?" 

" I do," said Harry, smiling. 

^^ Mamma, Harry was a calico printer 
once, and printed a blue starred gown for 
it(y doll," said Lucy. 
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** And a pretty blotted, blurred ^wn il 
was,*' said Harry. 

** I liked it the best of all her gowns, 
and so did she," said Lucy. "And we 
were so happy doing it, mamma, except 
when Harry cut his finger hacking at the 
block," added Lucy, shrinking at the recol- 
lection. 

**What signified a cut," said Harry; 
^* but I brake the point of my knife, and 
that was the reason the star was but i^ 
botch at last." 

" The worst of it was," said Lucy, "that 
the stars all cam^ out the first time it was 
washed. But that was not your fault, 
Harry, but the washerwoman's." 

" More probably the fault of the colours 
you used," said her mother; "or else, 
why did not the colours wash out of your 
own gowns? the same person washed them." 

"That is an unanswerable argument," 
said Harry. 

"Therefore I will not attempt to an- 
swer it," said Lucy. 

" I am glad of it," said Harry; " I want 
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to go on to something else. Motiiery it is 
very extraordinary that printing should 
not have been invented for so many hun- 
dreds of years." 

"The same thing we said about glass," 
cried Lucy. 

" It is surprising that the ancients should 
not have invented printing, Harry," said 
Jiis mother, " because they had, in common 
use, contrivances which might, with a little 
more thought and ingenuity, have led them 
to the invention." 

"What do you mean, mamma?" said 
Lucy. 

" I think my mother means their seals 
and their medals," said Harry. " Their 
seals were made like ours, with letters 
cut in." 

" Yes, in intagliOy^ said his mother. 
" But how did you know that, Harry ! " 

" I knew it, mother, from one of the 
large books of prints, which you used to 
lend me to look at at night, when I was at 
home." 

"Montfaucon?" 
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. "Yes, mamma, there were in that book 
figures and descriptions of several very 
large Roman seals, in which there were 
names in capital letters. I brought you 
the book one night, mamma, when it was 
so large and heavy, I could hardly hold it 
I remember; and asked you to tell me 
something of those seals, and to read and 
translate a bit of the description to me, for 
it was French, And you were so good as 
to do it, mamma." 

" I am very glad I was, since you re- 
inember it, and that it is useful to you so 
long afterwards, my dear boy," said his 
mother. 

" It said, that those great seals were 
used for marking some large earthen ves- 
sels, in which the Romans kept their wine. 
They stamped them down on the clay ves- 
sels, while the clay was soft, and then it 
hardened and the letters remained." 

" Just like our seals on wax," said Lucy. 

"I think, mother," continued Harry, 
" that all those great seals had the letters 
cut ioi and not in relief," 
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" Yc«, and of all whicK he gives repreden- 
tatiODs. I think he never found any widi 
the letters in relief;, but we are sure that 
there were such in use among the anciei^ts, 
for I recollect it is said, that some of the 
names on those wine vessels were cui m to 
the clay, that is in intaglio; which you 
know is a proof that they were made by a 
seal or type that was in relief. In the 
ruins of Pompeii, loaves of bread have been 
found with letters stamped upon them, and 
Virgil mentions the brknding of cattle." 

"Then," said Lucy, " they actually did 
know how to print, without knowing it. 
1 wonder when they had such trouble in 
copying writing, that they never invented 
a printing press : how stupid ! when they 
saw the letters on the jars standing before 
their eyes," continued Lucy ; " but I sup- 
pose, that from only seeing one name or a 
few letters at a time, it never came into 
their heads." 

"Were there any Roman seals eVer 
found, do you know, mother," said Harry, 
" of the rare kind, wi<h the letters in relief. 

Digitized by VjOOQIC 



28(1 

in which there ww more than one vtord ? " 

" Yes, I believe," said his mother, " that 
Idbe Duke of Richmond has in his collec- 
tion a seal, on which there are four wordsf^ 
the four names of liie Roman to whom it 
belonged; and this seal belonged, it is 
thought, not to any emperor, or great man, 
but to some private individual; therefore 
it i» believed that such seals were in cpm^^ 
mon use among the Romans." 

** And they never inveoted printing after 
all," said Lucy; "the GermaJjs or the 
Dutch, I believe, invented it." 

" And how did they come to it at last, 
do you know, mother?" said Harry. 

"That is disputed, and not yet settled, 
my dear," said his mother. " Some say 
the hint was taken from these Roman seals; 
others, froija the seeing the names of sainta 
cut on blocks of wood, under their images. 
Other people think that the idea was sug- 
gested by the seeing the manner in which 
cards were stamped." 

"Indeed!" said Lucy. "But tl^p^ 
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were from wooden blocks, not metal let- 
ters, or types." 

"True, and the first books were printed 
from wooden blocks," said her mother. 
" Some of these are still preserved in pub- 
lic libraries, as curiosities." 

" I should like to see one," said Lucy. 

"You would see how coarse they were, 
and how inferior to our improved printing." 

" To be sure, from these clumsy wooden 
blocks," said Harry; "but I suppose they 
soon got rid of those." 

"The Chinese use wooden blocks still, I 
believe," said his mother; " and it is said, 
they had the art of printing long before it 
was known in Europe." 

" More shame then for them," said Lucy, 
" since they have not improved it all this 
time. What! use wooden blocks still. 
What blockheads." 

" Gently, gently," said her mother. 
"There may be some reasons for this, 
which you do not know : they have not our 
alphabet." 
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" But without going off to defend or 
attack the Chinese, let us go on with our 
own affairs," said Harry. "What catne 
n^t, mamma; and how did the people get 
to the printing press?" 

"The first improvement made after 
the printing whole words with wooden 
blocks, was the making moveable letters ; 
then the same letters could be used over 
and over again, and as many made as they 
pleased. These were first of wood, after- 
wards they tried metal ; and when they had 
moveable types of metal, they next found 
the readiest way of fixing these in frames, 
and of inking and stamping a heavy weight 
down upon the paper, which was laid over 
them. There was the printing press." 

"What was the name of the man who 
first made a printing press?" said Lucy. 

" That is disputed too," said her mother. 
" Some say a man of the name of Scheffer, 
a servant of a Dr. Faustus, and some say 
Faustus. Poor Dr. Faustus should be al- 
lowed the glory of the invention, as it 
brought him into some difiiculties." 
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<< Difficulties ! how, mamma, such a 
great convemeace as tbe art of priatisig?'' 
said Lucy. 

^^ When he carried a parcel of his priated 
Bibles from Germany to Paris, and offered 
them for sale, as manuscripts had formerly 
been sold, the French, considering the 
number of copies he had made, and finding* 
them all to a letter the same, which was a 
degree of exactness beyond what any 
the best copyist could have accomplished^ 
suspected that he was a wicked magician, 
and, by threatening to pursue him as such, 
and to bum him, they extorted bis secret 
from him." 

" How cruel ! " cried Lucy. 

"How unjust!" exclaimed Harry. "J 
would never have told it to them," 

" I would rather have told it than have 
b^en burnt alive," said Lucy. 

" It is very happy for us that we do not 
live ixi those days of ignorance," said their 
mother. " Men are honoured for inven- 
tions now, not persecuted or burned.'^ 

" That is a blessing," said Harry. " But, 
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mother^ how muoh you know about prints 
ing and printers, and printing presses, and 
all the history of the invention: how could 
you remember it all, and have it ready for 
us the v^ moment we wmteil?"> 

'^ Very easily, my dear^" said his mother, 
smiling. ^* Shall I tell you how and why? 
When you went with your father thia 
moniing to see the printiBg piessy as I 
could not go^ vnih you, lying on my sofa 
here, I read an account of printing; for I 
was determined to be as wise as you^by 
the time you came baclu" 

^^ And' a great deal wiser, mammiBi/'j^d 
Lucy. 

^^ A great deal, because you picked out 
all the Aings I did not know^ i^d ^yai^ted 
to know,'' said Harry. "Thank you, 
moth€»*.'' 

His mother asked Harry if hehad found 
out whedier th^ve was jn Bristol any print- 
ing press moved by a steant engine : Haniy 
answered) that he did not knpWi . ^ 

"You do Qot know! but did npt yoa 
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put your father in mind to inquire?** said 
his mother. , 

" No, I did not," said Harry. 

"That is very odd," said Lucy, "you 
who never forget any thing of that sort** ' 

"It was unlike you, indeed, Harry," 
said his mother, " you were so intent upon 
it yesterday. I recollect your surprise and 
admiration when your father told you of 
the double printing press, moved by a 
steam engine, which he had seen in Lon- 
don, where, without hands, the types are 
pressed against the paper, and the ink 
spread just in the quantity required over 
the letters; and which can in one hour 
print 900 sheets on both sides. My dear 
Harry, is it possible you can have forgot-^ 
ten this?" 

" No, mother; I never said I had for- 
gotten it," answered Harry. 

"Then why did not you put your father 
in mind to inquire whether there was any 
such printing-press in Bristol? When you 
left me, your head seemed quite full of it." 
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"Yes, mother — but — *• 

"But what? pray tell me, for I cannot 
understand your silence, my dear/* said his 
mother. 

" Only I thought, mother, that Lucy 
would like better to see the plain common 
printing press first ; because she said that 
she should like so very much to see exactly 
what is described in the Book of Trades. 
Therefore I did not ask papa about the 
steam double printing press, because I 
thought that would puzzle and hurry her, 
and that she would not see the thing just 
ais she wished; and you know I can see 
what I want another time perhaps.** 

"How very kind, Harry," said Lucy. 
"So that was your reason, and you did 
not forget? But you never told me that 
yoii gave it all up for me. If mamma had 
not by accident asked, I should never have 
known. Oh ! Harry, why did not you tell 
i^e?" 

"What signifies telling, or talking about 
it,'* said Harry. * " It was nothing, but 
just what you would do for me. I do not 
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forget the fairy you gave up for me, Lucy, 
the other day, the iiew Cor^icau fairy !^ 



^^ A steam-boat will aet off from Bristol 
to-morrow morning! Oh, father," cried 
Harry, " can you take me to see it?" 

" I can, Harry, and wUl with pleasure," 
said his &ther. 

" And Lucy?" said Harry, in a t<Mie 
which showed, that his joy, great as it 
was, could not be complete without her. 

*^ And Lucy," said her father, " if the 
day be fine ; but I cannot take her if it 
should rain," 

Next morning, Harry was up by day- 
break, peeping out to . see what kind of a 
day it was likdy to be. A cloudy mom*- 
ing it was, at five o'clock; threatening 
rain desperately between six and sevens 
raining downright between eight and 
nine; and presently, it not only rained, 
but it poured so that all hope was over for 
Lucy. Splish ! splash! Harry trudged 
After his father, through the dirty streets. 
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ccaroely hearing', not at all heeding, the 
rattling of carriages, rumbling of carts, 
rolling of barrels, jarring and jangling 
of iron bars dragged tipon drays without 
Kdieels, over rough pavements, with aU 
the indescribable clatter, and clangor, and 
clamor, and stunning din, of this most 
«ioisy of noisy cities. Nor did he feel the 
rain which poured over him. But when 
the heavy shower ceased, and when drip- 
ping umbrellas closed, and the sun, through 
the clouds, gave promise of a better day, 
Harry entreated his fietther to let him run 
back for Lucy. If his father would but 
wait for him five minutes, in a shop — 
^^ this bookseller's dhop, papa, L will be 
back in less than five minutes, and I will 
bring her very quickly apd as safe as pos- 
sible through the streets; tiiay I, papa?** 
** No," his fatiier said, he could not wait, 
for the vessel would set off punctually at 
the appointed hour, and if they delayed 
five minutes, they should be too late. 
Then Harry thongbt they could never 
walk fast enough. On he kept, before 
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his father, the rest of the way, till they 
came to a great crpwd of people. Not 
only the lower class of idlers, but per* 
sons of all ranks assembled to see the de- 
parture of the steam-boat. Hany darted 
quickly after his father, while heads and 
elbows closed over him. He could not 
see farther than the backs and. legs of 
the people before him, for some time ; but 
he pierced through the darkness of the 
dense crowd of tall bodies, and emerged, 
at last, from under the elbow of a six-foot- 
high sea-captain, into full daylight. He 
found himself standing on the stone-pier 
of a large dock, at the very edgQ of the 
water, in the front row of a multitude, of 
' spectators, who covered the quay. Through 
the buzz of voices, the first thing he dis- 
"tinctly heard was — 

" She will not get out this, quarter of 
an hour — She will not get out till the 
tide lets them open the dock-gates." 

Shty as Harry knew, meant the steam 
vessel ; he rejoiced to find that they 
were in such good time. Now he had 
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leisure to breathe, ^and to look, about 
him. Close beneath the. stone pier, on 
which he was standing, were several ves- 
sels, among which he first distinguished 
the steam-boat, by the faint grey smoke, 
which he saw rising from a black iron 
chimney, that , stood in \ the middle of its 
deck. The boat had sails, but they .were 
not spread, they were close furled, as un- 
necessary for the voyage. It appeared as 
if tliere were fewer sailors on board than 
in the other vessels : but all was in motion 
on her deck, and on the adjoining pier. 
Two men were rolling a chariot over 
planks laid from the pier to the edge of 
the vessel; others were dragging to its 
right place on the deck, another carriage; 
others held horses on the quay, who were 
to go into the boat, and who, with ears 
pointed forward, and expanded nostrils, 
drew back, and yet in a few instants pa- 
tiently submitted to their fate : while the 
gentlemen to whom they belonged, or their 
servants, inxiously called out, giving direc- 
tions about their valuable and theirfavourite 
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horses. Groups of people, with bmicftra^ 
haskeU, boxeSi bags, and umbrellas in their 
hands^ stood hj waiting, impatiaDi^jr, till 
die horses and carriages were disposed of, 
and then th^y stretched dieir necks and 
dieir hands, and gare in their goods, with 
eagar diieotions, to a sailor, who, balani^ed 
on a board, scarcely appearing even to 
list^i to thein, hiauded the packages as 
fast as he received them to anotheir sailor 
behind him, repeating continually to the 
anxious proprietors — 

'' They will all be safe; all will be 
taken good care of, -Sir," or ** Madam^ as 
the case might be. 

Harry was astonished by the vast weight, 
number, and bulk of things, animate and 
inanimate, vdiich were istowed on board, 
loads of boxes, and parcels, lEtnd bai^ets, 
trunks, chestd^orpacking-dases, besides the 
oimriages and horses, and, after dl, pas- 
sengers A^rowding in inniadnerable. < All 
these to be carried by steam, full against 
the wind, whieh was now rising. There 
was a man in a bloe jacket, with la large 
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straw kat on^ stasding takv Hmtf^' He 
was a sailor,. beloiigiiiigf> ta one ^of the sail* 
ing-packete which lay in the dock^ and 
which: was not likely to sail this day, wind 
not permittiBg,^ He eyed, with no friendly 
^e, idiese preparations goings forward' wi<h 
Mch alacrily. His brow daikenedy < and 
wi^ a sulky look, be began to wbisde^ 
One belonging to the > steannboati who 
heard him, smiled and said «*^ 

^^ No' seed to whisde for a &ir windv 
We «n ^ wi&out a wind, or against it^' 

ProToked beyond endurance by this 
boast, the old sailor swore*— yesjl ani 
Sony to say he did swear-— that ibr fais 
part he woidd not go on board a ateson^ 
boat for both the Indies, apd a punc&eon 
of mm into the baigain, not* he { He 
would rathor^ in the roughest gale, be out 
at sea,. in an faonesti sailing packed widi 
a igale in his teeth, than go «>n boaafd 
such a thing as tiiis^ the fhie8t4ay^f the 
year. 

This ispeech ; making little impiessioii 
upon &e by^oitandets, he added, thai ^^ It 
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was well for her it was &ir weather, for 
she would never stand a gale." 
. Then shutting one eye, and looking up- 
wards with the other, he observed, that if 
he was not more mistaken than ever:he 
was in his days, the wind that was rising 
would soon blow a storm, which would 
bring, as he prophesied, evil to all who 
were going on board her. 

Among the intended passengers who 
were standing by, was a poor decent look- 
ing woman, in .a black bonnet sind cloak, 
with many bundles An one hand, and 
holding by the other a sickly looking 
little girl The woman listened with 
^r«sat anxiety, and the child looked ex- 
cc^edingly frightened, : whilst this sailor 
ways speaking, and grew paler and paler, 
when he went on telling of the dan- 
gerous accidents he had heard of happen- 
ing on board steam-boats — - boilers that 
had burst, and scalded some to deaths or 
blown all on board and the vessel to 
piec^^ The. child, on hearing this, let go 
a cocoa-nut) which she had been hugging 
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close to her bosom, and clung with both 
her hands to her inother. .The cocoa-nut 
would hare rolled into the water, if Harry 
had not stopped it; but he picked it up, 
and returned it to the little girl, offering 
to put it into a bag which her mother tried 
to ope^, but her hands trembled so much^ 
.&at she could not untie the strings ; Harry 
disentangled them for her, andbegged her 
not to be alarmed. : The saUor persisted 
in saying, that she had good reason to be 
afraid^ adding, that as. her child was so 
much .frightened, and as her own heart 
failed her, she would do much better not 
to go in the steam^boat, but to wait till 
the next day, and take her place; and a 
comfortable birth in the i sailing-packet, 
which would.be off early in the moirning. 
; The. poor woman said that she could 
not -wait for the morrow ; and though she 
still trembled, she tried ^to i^eak steadily, 
saying that her heart did not fail her; that 
she was determined to go now, and in the 
steatii*-packet, for it w^u^. the; cheapest aiMl 
the quickest way idie ccmld go to her 
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ttother 9 ^bo tma hpng dogeKnidjr til> iu 
Dobliiiy and if ske mnsed dna dagri, ske 
viigkt never Me her notber mkir^ 
. Tke tears fdlhd down her ^checdLS a$ 
^ spdces tiie JNtilor stili arged her not to 
^ and mk dfowning her vhiUL ficurry 
called te faia &ther» who waa lalkn^ to 
Mmt gendranen^ and hald not heasd wliat 
passed. Hfimry hogged bis &|ker would 
come «id tdl diis poor woman wbether he 
tlioi]^rb^ die might mfely go in die steam- 
beatmr not Not only Us fiither^ but Ae 
ge»demc» who bad been talking torhim, 
canse immediately^ and assuied the poor 
womaB) thatyin <dieir ^o^^cm; ske mig^t 
go with perfect laisty. One of these gen-«- 
tbmen was «n American 7 he told ber 
th«t be had^ in his own ^ county, been 
hundreds of times^ and many diousand 
mttea in rteain^boat^ and bad nerer seen 
any acddttit happen. 

Harry's fiatber added^ fhiihef to^ e&con«- 
rage tiiepoov< woman, Ant the two gentle* 
anm, who were speaking to hery had diem- 
sdlves taken dsir passage ov ^waid this 
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vety packet ^lle dhmked' thera^ and 
wiping away her teams^said^ she had been 
detertniiied to go at all hazards ; but now 
she had no fears. The sailor sulkily timied 
away and walked off. 

A caU turn ean^ for all to go ofD board, 
as the< tid« serted^ and ^ey weye jnst 
opening die dock giAes. All hastened on 
ioavd, except the poor womtti; bttt the 
moment she began to movef, her child 
jgcreamed, and clinging round her kgdi 
cried, '^ I know it will burst! I know k 
will iburst ! It will scaid me to death! It 
inll kill lis ! Oh, mother ! mother, do not 
go! Oh, mother! mother!" The poor 
woman did all she could to ^soothe her, 
but m Tain; (he child was so terriied that 
ft listened to nothing ; and when its hands 
weie looGfened from round its mother's 
knees, and when she tiied to liftit up, the 
little girl caught fast hold of Harry^s arm, 
straggling with aH her itiigbk; a mes- 
senger came, saying that die eaptaia would 
ivot wait: the womsm againtrembledeoLCee- 
fiwdfy and ^ grew pale. 
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"P4»I»P8, fether," said Harry, « if I 
qSiff |o go on boards dije little girl will 
fs^H^e with me, when she sees that I am 
not afraid." 

" Try,'' said his father. 

Harry spoke very gently to the child^ 
who ^stopped crjring, and listened to him, 
and let him lead hex on, when she saw 
thitt :he was not afraid. He thus. got h^ 
jii^tp the boat to the woman's satisfaction. 
The child still held Jeist hold of his hand, 
jaayin^^ S* Do not leave me, do not go." . . 
, " I mbst go," said Harry, "and J am 
very sorry for it, for I should like to stay 
very much." ; . ' 

. His father, who had followed him, and 
who had learnt that they could go a few 
miles down the river, and be put on shore 
at a landing plaice, told Harry, that, since 
hewishedjso much to go, he mig^t,.and 
that he wppld accompany him. Harry 
thanked him, aind was delighted. The 
g^tes. w:ere; now opened, and they wer^ 
slQwly towed , out of the dock, and beitween 
the narrow piers, while the ^wing,bridges. 
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turned bick, were covered with spectators. 
A band of music stationed on the deck 
played. The sun shone bright, and all 
looked happy. Yet Harry was a little dis- 
appointed by their being towed. He told 
his father, that he had thought it was all to 
be done by steam. . 

" Wait, a few minutes, and you will see 
that it will be so," said the captain, smiling. 
^ As soon as theyessel had reached tb^ 
river, and passed the place where a foxy 
boat was crossing, the smoke feom the 
chimney issued thicker and thicker, and 
spread like a gigantic pennon over their 
heads. The towing had ceased, the padr 
die wheels were set in motion, "And 
now, my boy," said the captain, "we are 
going by steam." And easily and swiftly 
they went, gliding rapidly on between high 
hills and rocks on both sides of them. 
The loffcy crescents, terraces, and hanging 
gardens of Clifton, seemed to fly back as 
jthey passed. In a few seconds, the ferny 
boat lessened and vanished. They passed 
the majestic rock of St. Vincent^ ci^wn^ed 
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witb sp&cka of hmnsn figures. Birds ho* 
Tered round their nests m die rock. As 
tbey passed on, die captain pointed to 
Leigh Woods and N%htingale ^Valley; 
but scarcely had he named theoi, wfa^n 
new scenes were before Ihmn. Harry 
felt afraid that they were goir^ too 
swiftiy, and that his pleasure would too 
soon be at an end. He Imd never 
stitrod' firom the spot where he stood, 
ygh&i he had first entered the boat: the 
child, havmg fest hold of his fope finger, 
had by this>tiine,'luUed l^ the mu^ic, and 
the easy motion, fallen fast asleep with her 
head m her mother's lap. Hany longed 
to go to has &ther, who was walking up 
and down the deck, with die captain 
and the American gendeman, talkii^ as 
he heard, every now aisd then, as they 
passed kim, of something ^ntertadning about 
alesan boats* Bat he thought he could 
not draw his finger ttway from the ^iU 
wfdiput wakemng it, and &e modier • feoked 
up piteously in bis £sce onoe^' when he 
offisred to move, saying ~- 
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^'This is the first deep she has had these 
three nights. She has been Yefy ill." 

" Try if you can put in your finger in- 
stead of mine," i;i4iispered Harry, and gen- 
tiy uiKlolftii^ the hand of the sleepii^ 
child, he drew out his, and the mother 
slipped in hers. The hand closed again, 
the child did not waken, the motliep saitledi 
and Harry, set free, ran off joyfidly to his 
lather. He found the gendemen were 
eagerly claiinmg for their several nations 
the honour of bringing into general use 
the invention of the steam vessel. 

The captain, who was a Scotchman, 
claimed it for the men of Glasgow. The 
American maintained/ that the number of 
steam boats in America, and the years they 
had been there in use, proved that they had 
first felt the value of the invention. This 
could not be denied, the Scotchman ad* 
mitted ; but it must liever be forgotten, that 
the firi^ was sent out to America fromi Glas- 
gow, and that a S66tchman went out with 
it, and that the engine was one of Boulton 
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and Watts; without this it could never 
have been set a-goiDg« 

An Irish gentleman here begged leave 
to remark, that the experiment of the last 
winter's trial of them between Dublin and 
Holyhead had been undeniably the most 
fair and satisfactory ever made, and had 
established steam vessels in the three king* 
doms. An Englishman who was present, 
and who was silent till the last, said only 
that he was content, since none could doubt 
the origin^ inv^ition was English, and tbe 
whole establishment of this glorious and 
useful discovery in Europe was exclusively 
British. Harry's father, to whom he ap- 
pealed, had the candour to mention a 
French gentleman''^, who many year* ago 
tried an experiment with a steam bipat on 
the Rhone at Lyons. By listening to all 
that was; said, Harry learned in ^hort the 
history of this invention. It was first 
thought of nearly a hundred y^jSM^ ^-gO, by 
a Mr. Hull, for tp wing vessel^ in and out 
* The Marquis de Jovfttoy, 
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of harbours; but he only made the proposal, 
not the attempt^ and he had no idea of 
using it in any other manner. The first 
person who actually placed a steam engine 
in a boat, and tried the experiment, was a 
Mr. Patrick Millar, at Glasgow ; the re- 
mains of the boat are yet in being, and the 
Scotch gentleman said he had lately seen 
them. Several persons in Scotland and 
England about this time proposed to em^ 
ploy steam vessels; but they did not come 
into general use, till a model of one was 
carried from Glasgow to America. Its 
successful establishment in that country, 
on the prodigiously extensive lakes and 
rivers of the new world, proved its practi- 
cability, and brought it at last into use in 
Scotland, England, and Ireland. 

Harry was surprised to hear that a hun^ 
dred years should have passed between the 
first invention and its being brought into 
general use, and asked why it had not suc- 
ceeded at first as well as at last. Several 
reasons were given: the Scotch captain 
said, that vessels were not originally made 
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strong enough; that the improvements 
lately adopted in ship building had ren- 
dered it possible to employ a greatar power 
of steam than they eould formerly, without 
danger of destroying the vessel. The 
Englishman observed, that people had been 
for many years too mubh occupied in ap- 
j^ying the steam engine to other purposes 
in England, to think of adapting it to 
boats. And indeed it was scarcely neees- 
saiy till now, that commerce has increased 
so rapidly, and the goods and people to 
be carried on canals, rivers, and sea, are 
so numerous. 

Harry was much obliged to the gentle- 
men who took the trouble to give these ex- 
plimations in reply to the question he had 
asked, and felt a little proud of being 
treated so much like a reasonable person. 
He took care not to interrupt th^n with 
more questions, though ih^e were many 
he wii^hed to ask. But, at the first pause, 
he whispered to his Beither, and asked whe- 
ther it was possible for him to see the 
machinety of this steam vesseL He could 
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not se^ the paddle-wheels, of which he had 
heard the captain speaking. He wished 
very much to understand how these were 
moved by the steam engine, and how they 
worked the ship forward so rapidly and 
powerfully against the wind« which now 
blew strong. His father toM him, that he 
could not show him the machinery, while 
they were going on, but he would ask the 
captain to show it to him, whenever they 
stopped, which they were soon to do at a 
place called Lamplighter's Hall. This 
was now in sight, and in a few minutes 
they reached it, and Harry heard an in- 
creased sound of the rashing of the steam, 
which was let out before the vessel could 
be stopped. The noise of the working of 
the machmery ceased, the vessel stood still, 
and a rope was made fast to the shore. Some 
of the passengers ware to be s^ down hare, 
and others taken up; and during the delay 
this occasioned, the captain had time to 
attend to Harry's request. He waa a good-- 
natured man, and took pkaswe in grat^)^ 
ing, as( he said, the boy's kudable curiosity. 
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He showed him how the engine is con- 
nected with the paddle-wheels. They 
looked something like the water-wheels of 
a mill, and as they turned, and as each 
vane struck upon the water, he perceived 
that it urged on the boat, like the oars of 
the boatmen, whom he had seen rowing. ' 
He asked at what rate they had been mov- 
ing to-day, and was told, "about eight 
miles and a half an hour." They had 
been going against the wind, but with the 
streain. He asked what is the fastest rate 
at which steam vessels can go, and was 
told, by the American gentleman^ eleven' 
miles an hour ; but in England, as the Eng- 
lish gentleman said, ten miles an hour. 
The Irish gentleman asserted, that during 
the last t^o yecu^ the passage from Dublin 
to Holyhead had always been performed 
Bt^ average rate of about seven miles an 
hour,^ and that the mail, which was cieir- 
ried by the steam packets, had scarcely 
missed a day evm in the most stormy 
weather. He asked Harry if he had 
suffered from 3ea sickness. Harry had 
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never been in a ship, and had never been 
sick in a boat. The river had been so 
calm to day, that they had scarcely felt' the 
motion of the vessel. 

" Well, some time or other, you will feel 
what it is, and then you will be thankful to 
the steam packet, which at least lessois 
the time of the suffering, and affords the 
certainty that it will be over in a given 
number of hours." 

Harry listened to his father and these 
gentlemen, who ispoke of the great advan- 
tages to commerce and to sociefy/from this 
quick communication bet^eto distant coun- 
tries. Enlarged views opened upon his 
young intelligent mind, and^ he exclaimed, 

"What a grand invention! I am glad it 
was made by — " . ' • 

Englishmehy he was going to say, Bri- 
tons he did say, which word satisfying the 
Scotch, the Irish, and the Bnglishma)i>^ 
they all smiled upon him. ' 

" Pray, young gentleman, what do you 
think of us Americans," said the American.- 
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'< We kave done More than any of you, I 
goe». Recollect that we have at l^e 
least three hundred steam boatsi in con- 
stant use." 

" Three hundred ! " said Harry, with a 
tone of admiration. ^'But recollect," 
added he, ^* that it is by our help that y<m 
have all ihese^ You know we sent the 
first model to America." 

^^ We Scotch," interposed the Scotchman^ 
in a low voice. 

^That model helped, I acknowledge," 
sAid the American* 

"Then," added Harry, "if we helped 
you in the beginning, you that have a whole 
new WOTld to yourselves, will help us in 
die^dd, I hope." 

" All fair, and I hope we shall ; so shake 
hands," said the American, shaking Harry 
heartily by ike hand. " For <me, I pio- 
miSe you, if ever you come to America, 
my little man, I will make you heartily^ 
welccnne ; and if you please, you shaB go 
in a steam boat on the Mississipi, and 
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Missouri, and on the Ohio, some thou- 
sands of miles. That would please you, 
I guess'i " 

" I am sure it would," said Hariy. 
Gratitude to these kind gentlemen, and 
the enthusiasm which had been excited in 
Harry's mind, quite overcoming his habi- 
tual taciturnity, he went on talking of this 
glorious invention, * " After a hundred 
years working at it, it is at last," said he, 
" brought to perfection." 

" Perfection ! " repeated his father. 
" Harry, that is saying too much." 

" Too much for any human invention, 
sir," said the Scotchman. "And as we 
know even at present, there is much more 
to be done for these steam vessels." 

" And much is doing," continued Harry's 
father ; '' men of science and genius are 
going on continually, making iiAprove- 
ments." 

" Just before I left London," said the 
Englishman, " I heard of a number of ca- 
pital improvements, preparing for our steam 
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bods, which will make diem more doraUe 
and safer dkan iikey are at present.'' 

The American nodded with an air of 
great «atisfacti<Mi, and some mystery. 

<< Can the steam boats be made safer 
than they are V said Harry. 

^^Since accidents havehappoied,'' said the 
captain, ^^ they may happen again ; bat 
many that ha^e will hardly occor again. 
We shall goard against them in fotore." 

" May I ask, sir," said Harry, very re- 
spectfuUy; '^ might I ask what was the 
cause of those accidoits, and how you . 
guard against them now V 

^^ You may ask, and welcome, my eager 
litde man," said the captain, wi& a good- 
humoured smile ; ^ but I cannot nnder- 
take to answer you all this at once, or at 
any time. Certainly not now, my dear 
little fenow," ackled he, looking at his 
watch, ^^ for I must be off. So good*bye 
to you." 
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The poOT woman with her child stood 
close to the place where Harry must pass, 
when he was to land. With a grateftil 
smile, she said to him, as he came hear, 

" Master, my child here is a deal the 
better for that sweet sleep she had ; thanks 
to you for it." 

Pleased, yet ashamed to have this said 
to him, in the hearing of several people 
who were standing by, Harry coloured up 
to the ears, and answered in a blunt man- 
ner, and in a rude tone-?- 

'^ Do not thank me for nothing. I did 
nothing ^t alL" 

The child, running before hjm so as 
to stop him, as he would have pushe^ on, 
held up her cocoa nut, and said, 

" I will give you this. Tajke it^— do." 

" Oh no! I cannot take it from yau," 
said Harry ; " but thank you, thank yoi^." 

The child still held up the cocoa nut^ 
and Harry seeing that she looked vexed 
by his fe£usal, took it from her hands, and 
turning back, roUed it along the 4Qek. 
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" Run after it ; ran ! " said he ; " and 
thank you as much as if I had it. Good 
bye." 

The child ran after the rolling ball, and 
Harry sprung from the boat on shore. 
A chaise was procured at Lamplighter's 
Hall, an inn near the landing place, and 
his father and he were now to go in it 
back to Clifton. Harry's head was so 
full of the steam boat, that he could 
think and talk of nothing else all . the 
way. 

'^ Father, among other advantages which 
steam boats have over carrii^es with horses 
and men, there is this great one, that the 
steam endues neither eat, nor drink, nor 
sleep. And steam never grows tired, but 
horses and men must rest sometimes.'' 

" I wish you would rest now, Harry, a 
little," said his father, '^ and do not kick 
my shins in your transports." 

" I beg your- pardon," said Harry. 
" But, father, I do not see why a steam 
boat should not go on for weeks and 
months, just as well as for hours and days. 
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Surely it can go as long as there is fire, and 
as long as there is water. Cannot it ?" 

"Surely; as long as we can supply the 
engine with fuel, and the boiler with water, 
and as long as the machinery does not 
break." 

" Then, if they make the whole strong 
enough," said Harry, " why should not 
people cross the great ocean from England 
to America, as well as the little sea from 
England to Ireland ? Why not, father ? 
What is the difficulty? You look as if 
there were some impossibility." 

" No, Harry — not an impossibility ; but 
there is a difficulty, and a great difficulty," 
said his father ; " and if you consider you 
will perceive what it is." 

Harry considered ; but he did not find 
it out. His mind was too much exalted ; 
he was too full of the noble steam boat to. 
be able to think with his usual degree of 
attention. 

His father helped him a little to settle 
his thoughts, and brought him to consider 
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tbe tBDe whidi woald be leqiusite for dns 
Tojageto America. 

'' It takes about three weeks, Harry. 
What would be afasolitlely necessaiy to 
the steam boat to enaUe it to stay oat 
at sea all that time, and to perform its 
voyage?" 

''Fire, water, men— ^that is all^" said 
Harry, ^' except proYisions; tin nsoal 
things which are carried for long voyages, 
We may take for grants, ttft earned." 

" Tme ; bot there is somediing which 
you have not y<et named, tl»t is essential," 
said his father; ^' by essential, I mean that 
without which die thing cannot be." 

" Fire, water, men — men, fite, water," 
repeated Harry. '^ I can think of nothing 
ehe which you coidd say is essential. I 
need not say men even. One man could 
regulate the engine I believe." 

" What do you mean by regulate the 
engine?" said his father. 

** I mean," said Harry, " he can supply 
the boiler with water, and the fire with 
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ftiel. Fuel! aye, uow I see what you 
mean, father. Fuel there must be to keep 
up the fire to boil the wi.tcr to make the 
steam. So coals must be earned, or wood, 
and great quantities ; but their weight we 
need not mind on the water, and with that 
power of steam, you know, ftither." 

" I know, son ; but what will you do 
about the bulk. Coals, or wood, or what^ 
ever fuel be put on board your steam boat, 
must take up space. Calculate how 
much.'' 

After going through a calculation, whicb 
need not be here repeated, Harry groaned ; 
and acknowledged, that unless the steam 
boat were many times larger than any 
that had ever been made, it could not 
afford space for the necessary quantity of 
fuel. 

^' But why," argued he, " should not a 
vessel be made several times larger, than 
any we have seen?" 

A moment s reflection showed him, 
that such increased bulk would require in- 
creased strength to keep it together, and 
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that again must bring increase of weight, 
and difficulty of managing the whole. 

" Still," said Harry, " though there is 
this great difficulty about carrying the 
fuel, we should not give it up, should we, 
father ? Perhaps some of those ingenious 
men, who first thought of steam boats a 
hundred years ago, or even fifty yeM* 
ago, imagined they should never sue-* 
ceed. And they were laughed at, were not 
they, because they did not succeed at first? 
Yet now ! Oh if they were alive now \ 
%nd could see what their invention has 
come to ! The admiration of the whole 
world! Therefore, father, I think people 
should not mind being laughed at, when 
they know they are right ; and they should 
not be stopped in their great discoveries by 
little difficulties, or great difficulties, or any 
sort of difficulties, but still go on trying 
experiments, and inventing, till they come 
to some impossibility, and then they must 
be quiet. But not till then, they need not 
give up : and they should not," cried Harry, 

'' Right, right, my dear boy," said kis 
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father; "I am glad to see this spirit 
rising in you." 

Harry was silent for a mile or two,, 
and then exclaimed — 

" Father ! I am so glad you have no 
book this morning to read in the carriage, 
because you have time to talk to me. Tell 
me what accidents happened formerly in 
the steam boats, and how do people 
prevent them now, as the captain said they 
can?" 

" The principal accidents, and the most 
dangerous," replied his father, " have been 
the bursting of the boilers. If I recollect 
rightly, one which burst in an American 
vessel killed several people, and blev^ the 
boat to pieces. Another, which burst in 
England, scalded to death the persons in 
the cabin who were near it." 

" The sailor spoke truth then," said 
Harry, " to that poor woman this morning, 
though I did not believe him. He advised 
her not to go on board the steam boat, be- 
cause he said that many such accidents 
have happened, and happen very often." 
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i* There he was wrong," said Harry^s 
father; " because he exaggerated. But 
few have occurred. We have accounts of 
them all, and can therefore judgfe and 
speak positively." 

" I am glad of it, v«fy, very glad^" 
cried Harry. ** Now, father, about the 
ways of preventing them in fiitttre, will 
you tcH me that?" 

•* First tell me, Harry, do you know the 
difference between what is called maUeahkj 
or wrought iron, and cast irm. You saw 
both, and the difference was explained to 
you, when we were at the foundeiy." 

" I recollect it, father," replied Harry. 
'' Cffst iron is, I believe, that which has 
been melted and made to run into the f<»rm 
in which it is to be used. MaUeable or 
vyrought iron is that which is hammered^ 
when it is heated, into the shape, what- 
ever it may be, that is required." 

"Since you know thi^ much, Han^, I 
can go Gin," said his father. " It has been 
fciund by many trials, that bammered, or 
wrought iron, is stroii^r tban cast iron ; 
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and better able to resist the expansive fotce 
of steam. Those boilers of stemn engines 
'^hich burst, were, in cdmost all instances^ 
made of cast iron. Others of wro^bt 
iron hav« also, in some cases, given 
way ; but even when they have, they have 
jaot exploded violently, so as to do mis- 
chief. They have rent asunder, and 
opened, so as to let out the steam; In 
consequence of this experienoe, boilers are 
now generally made of wrought iron. This 
is one cause of increased safety." 

" And a great one," said Hariy. 

^^ Anoth^ step in improvement and 
i^fety has been made," continued his fa- 
ther, " by experience having proved to us, 
that though copper is rapidly destroyed by 
ledjl^mate heating and cooling, it is more 
durable than iron for boilers of steam ves* 
sels at sea." 

" Copper stroi:^er than iron, father ! " 
cried Harry, " I should never have thought 
it was." 

'^ You dp not repeat with your usual ex* 
a^ess what I told you,^ said his fathc^r. 
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" I did not assert that copper is in all cir- 
cumstances, and for all purposes, stronger, 
and more dulrable tlian iron. I said^ that 
it has been found to be more durable 
when used as the boiler of a steam engine 
at sear 

" At seaT repeated Harry. " Father, 
I ki^ow that you have some particular rea-^ 
son for being so careful in the words of 
what you say, and in that emphasis you 
laid upon sea." 

'' Find outmy reason then," said his father. 

*' Perhaps," said Harry, " there may be 
something in sea water which rusts iron, 
and so destroys it ; and perhaps thet^ what- 
ever it may be, does not rust and destroy 
copper." 

''Just so, Harry. But what is that 
something ? You are acquainted with it," 
said his father. 

" Is it sea salt," said Harry, " which is 
in the water?" 

" Yes, Harry; a chemist has lately tried 
experiments, which have ascertained this 
fact; and in consequence of these ex- 
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periments it has been decided, that ii) 
future the boilers should be made of 
copper." 

"How useful it is to try experiments ! " 
said Harry. " That settles what is truUi, 
and there is no more doubting or dis- 
puting. That chemist was a sensible 
man." 

" And here is another large instance, 
Harry," said his father, " in which che- 
mistry has assisted the mechanic." 

" True, father," said Harry ; " but there 
is another question I want to ask you, about 
the paddle wheels. What were the im- 
provements^ in them, of which those gentle- 
men were talking ? " 

" I cannot explain them to you, Harry," 
said his father ; " because you do not 
know distinctly the difficulties and the 
faults in the present construction, and these 
I cannot now describe to you. You should 
first see them in action in the water." 

" And how, and when can I do that?" 
said Harry. 

^' Not now, when we are going in a 
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'\ but ^c»ne time or other we may be in a 
boat within view of a steam vessel." 

Harry i^ighii^, repea^ied^ '^ Some time 
OF other. Is thene any other great im- 
provement you could explain to me ?" 

His father yawned, and said he begaa 
to be weary of his questions. 

'f Only <»ie thing more I have to say," 
siod Harry, ^^ and , you need not answer. 
The steam engine I saw this momiag in 
the boat take& ^ a great deal of room ; if 
it cottld be wade to do as well in a smaller 
cooapass, what a great improvement! How 
comfortahle it woi^d be," said Harry. 

" True," said his father^ " and Ww 
comfoctahle it* would be to me, if you would 
let me jest now." 

/' P^r fatlier! so I will; tbmk you. 
I hftve quite tired you-" 

" No^ Harry; but J did not sleep well 
last night./ I drank too: strimg tea or 
coffee." 

His father went to sleep, and Harry sat 
as still as a mouse, lest he should waken 
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him. How tea or cofiiee could keep people 
awake he did not know ; he pondered long 
on that subject, but was never the wiser ; 
he had never yet been kept awake by 
either. When the carriage stopped, and 
not till then, his father wakened, quite re* 
frei^hed. 

When thqr got out tiieir postillion beg- 
ged Harry to stay a minute, while he 
fumbled for something in the side pockets, 
and then in ike front pocket ^f the carriage. 

^^ It Was here. It should be here. They 
told me it was Jhere," muttered the postil* 
lion, wh^e he continued hiB search with 
bis legs out, and his body in the chaise : 
at last in the swoiHi case heiorand what he 
had been told was there; and be brought 
out &e cocoa nut, which he put into 
Harry's hands^ tdling hkn that a sailor 
charged him not to forget it. He said 
that a mother and child sent it to him ; 
and the message was, that ^^ it might 
make him a cup some time or otW ; and 
had good milk m it, if he xcmld get it 
out" 
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The postillion was anxious to deliver 
this message correctly; for he said he 
knew the woman, who had been always 
very kind to him. 

Lucy, who had been looking out of the 
window of the inn, watching for their re- 
turn, heard what passed, and saw the 
cocoa nut with joy. She ran to meet 
Harry, and to learn from him who gave it 
to him, and to hear an account of his ad- 
ventures. These he told with all the de- 
tails she desired, till he came to the mo- 
ment of the woman's crossing his passage, 
as he left the boat. Then pausing, and 
turning his cocoa nut about in every di- 
rection, he said he was ashamed to tell her 
how crossly he had spoken. 

His father added, " Yes, Harry, you are 
right to be ashamed ; I was ashamed for 
you." 

" I wonder you did not tell me so at the 
time, father," said Harry. 

" I knew it would not do you any good 
at the moment. I thought you would re* 
collect it afterwards yourself, as I find you 
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do ; and I hope the pain you now feel will 
prevent you from doing the same sort of 
thing again." 

" I hope it will," said Harry ; " but when 
that kind of feeling comes over me, it is so 
disagreeable I do not know what I am dol- 
ing or saying. And I am angry with my- 
self, and with the people who speak to 
me> and with every body. But the pain 
of reproaching myself afterwards with 
having been ill-natured is worse still, as I 
feel now, and I shall remember this, and \ 
will try and conquer myself next time." 

" I am sure you will try, and I am sure 
you will do. it," said Lucy* 

" Take the cocoa nut," said Harry, put- 
ting it into her hands. *^We will not 
open it yet. Pack it up somewhere. for 
me. 

" Men always talk of packing up a thing 
somewhere,'' thought Lucy, " and women 
are to find where." 

It required Lucy's best powers of pack- 
ing to find a somewhere for the cocoa nut ; 
bvit she did at last stow it into the carpet 
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bag, contrary to the prophecies of all be- 
holders. 

When they were leaving Bristol, they 
stopped at a booksdler s to buy some book 
or books to read in the carriage^ Several 
works were spread upon ithe counter in the 
bookseller's shop for them to take their 
choice* Harry aad Lucy read the title 
pages of iatkej which dieir father and mo- 
ther allowed diem to look over. 

^^ We wUl dip here and there in the 
books/' said Harry^ " and see whether they 
look .entertaining. May we, papa?" 

'* May we cut the leaves," said Lucy, 
peeping between two uncut pages. 

The shopndian, virith some hesitation, 
presented an ivory cutter to her, telling her 
that she was welcome to cut the leaves, if 
she would be so good as to take care not to 
tear them. He became at ease when he 
saw her set about the operation, perceiving 
she was used to it, and dextrous. But 
care sat on the bookseller's brow, ^^ consi- 
derate," when Harry took up the ivory 
knife: he thought ths^ he would tear away, 



Digitized by VjOOQIC 



33] 

like most other boys tiid,t he had seen, 
witljout heeding what mischief they did* 

" If I make the least jag, I will stop, 
and show it you, sir; you may de« 
petid upon that," said Harry, proudly. 
*' You may trust to our honour. Whoever 
jags first, stops." 

" Very well," «aid their fath^> looking 
up frbm the book he yif%& readkig, ^^ upon 
thw cbnditibn yott may cut away." 

They were glad to see their father and 
mother both caught by some new book, 
sitting down to readL "We shall have 
good tilde/' said they, '' to out and dip." 
After each cutting half a volume, they 
showed the edges of the books. Not the 
slightest indenture appeared, that could, 
by the most ex&ct bookseller's eye, be ac- 
counted ^jag. All was smooth and fair, 
even to the inmost recess trf A« dangerous 
comer of the quadruple page. 

" Now we have cut enough," said Lucy; 
'^ let us dip three times, Harry, and catch 
what we may." 

Harry seized upon one of the books^ and 
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opened upon this passage, which he read 
aloud: — 

** As the gloomy habitation my grandfather was 
in was not to be long endured but from necessity, 
they were contriving other places of safety for him, 
particularly one, under a bed which drew out, in a 
ground floor, in a room of which my mother kept the 
key. She and the same man worked in the night, 
making a hole in the earth, after lifting up the boards, 
which they did by scratching it up with their hands, 
not to make any noise, till she left not arnail upon her 
fingers ; she helping the man to carry the earth, as 
they dug it, in a sheet on his back, out at the window 
into the garden. He then made a box at his own 
house, large enough for her father to lie, with bed 
and bed clothes, and bored holes in the boards for 
ur. When all this was finished, for it was long 
about, she thought herself the happiest creature 
alive." 

" I have heard that before ! " cried Lucy. 
"The Lady Grisell Baillie. Mamma, I 
heard you reading it last winter to papa. 
Oh, mamma 1 do you remember the divert- 
ing part about the sheep's head ? I will 
show it to you, Harry ; lend me the book for 
one minute. But this is not the same book 
you had," contbued she ; " that was a 
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poem*, and there were notes to it. Here 
is no poetry ! and I am very sorry. I wish 
I could see again that pretty description of 
all that Grisell did when she was a yoimg 
girl. I am sure Harry would like that, 
though it is poetry." 

" Shall I try?" said her mother. " I 
think I can remember the lines you mean : — 

' And well, with ready hand and heart, 

Each task of toilsome duty taking. 

Did one dear inmate take her part. 

The last asleep, the earliest waking. 

Her hands each nightly couch prepared. 

And frugal meal on which they fared ; 

Unfolding spread the servet white. 

And deck'd the board with tankard bright. 

Through fretted hose, and garment rpnt. 

Her tiny needle defdy went. 

Till hateful penury, so graced. 

Was scarcely in their dwelling traced. 

With rev'rence to the old she clung. 

With sweet affection to the young. 

To her was crabbed lesson said, 

To her the sly petition made, 

To her was told each petty care, 

To her was lispM the tardy prayer, 

* Metrical Legends, by Joanna Baillie. 
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What tune tiie «r«lun, half nodretst. 
And half aakcp, was put t^ rest."' 

<< Thank you, nmmma. I do like it," 
said Harry. 

'^ I am glad to see there is something 
new in these ^Memoirs of Grisell Baillie/^ 
resumed Lucy, who had been looking over 
the book« '^ Here is more than we had 
in the notes to the poem. Pray, mamma, 
pray buy this book for the carriage." 

" No, my dear, I will not Imy it for 
the carriage," said her mo^r, laughing ; 
" but I will buy it for myself, if you please, 
and I will read to you whatever can en- 
tertain you.'' 

^^ Thank you, mamma. Harry, are not 
you glad we are to have this book?" said 
Lucy. " Hey, Harry T " 

But Harry made no answer ; he was in- 
tent upon a passage in another book, 
which he had just opened. 

" What is it," said Lucy, looking over 
his shoulder. " Oh, I see the word steam 
engine, that is enough for him. But now 
Harry, do not choose a stupid book." 
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^^ No- danger of that, miss. This is 
one of the Scotch novels/' said the shop- 
man. 

*' A novel, Hany !" said Lucy ; " how 
did a steam engine get into it ? " 

" I do not kaow," ^d Hariy ; " but I 
know that I have found a fine character 
of — I will not tell you, but you shall hear 
it. Father, would you be so kind as to 
read it out to my mother and Lucy?" 

" Why ^should not you be so kind, 
Harry, as to read it to them yourself? " 
said his father. 

" Because, father, I cannot do justice to 
it»" said Harry ; ^^ and it is so go^, that I 
could not bear to spoil it Pray, father, 
read it." Hare is the book." 

His father read iite ibHowing character 
of the great inventor of the steam en- 
gine:— 

** ^ Amidst this oonpany stood Mr. Watt^ the man 
whose genius discovered the means of multiplying our 
national resources, to a degree, perhaps, even beyond 
his own stupendous powers of calculation and combi- 
nation ; Mnging this treasures of th^ aibyss to the 
sommk of 4^e earth. Ojting the feebk wna of Aran 
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the oMMKotiia of tlw AfiitB ^ I 
teres to ariie, ms tlw rod of tiie prophet fmidoeed 
witer is the desert — affordiiif the means of dispenang 
vith that tone and tide whidi wait for no man ; and 
of nSBag without that wind, wludi defied the oooi- 
I and threats ofXerzes himself. This potent oom- 
' of the elements — this abridger of time and 
spaee — this magidan, whose cloiidy macb^ery has 
prodneed a change in the world, the effects of wbidi, 
e xtr a ord inary as they are, perhi^ are only now be- 
gimung to be Idt, was not only the most refined 
man of science, the most snccessfol oombinw of 
powers, and calcolator of numbers, as adapted to 
prKtical purposes ; was not only one of the most 
generally well informed, but one of the best and 
kindest of human beings.' " 

. Several gentlemen, who had been read- 
mg, laid down their books to list^i to this 
eloquent and just eulogium. When it 
was finished, and when the reader s yoice 
stopped, there was silence for a moment 
— then a general burst of admiration. 

"Who wrote it? Where is it? Whose 
is it?" 

All crowded round Harry to look at the 
book. Harry felt proud of having found 
out for himself, and by himself, what was 
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good. It is scarcely necessary to say that 
his father bought the work. The parcel 
was made up, put into the carriage, and 
they drove on. As soon as they were out 
of the noisy streets, Harry and Lucy seized 
again upon this book, eager to know if there 
was any thing more in it about Mr. Watt. 
They foimd an account of his powers of 
pleasing in conversation, and of his great 
variety of knowledge. 

This struck Harry with fresh admira- 
tion. 

" How I wish papa had known him ! " 
cried Lucy. " Oh, Harry! if you had 
but seen him ! Should not you have liked 
it very much?" 

" I should not have cared for merely 
seeing him," said Harry, " unless I could 
have heard him and known him." 

They now began to question each other, 
which of all the great people, of whom 
they had ever heard or read, they should 
most wish to have seen and known? And 
then, which they should have liked only 
just to see? which to have for acquaint- 
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ance? which fer finendfl ? and which &«f 
shoold l&e to liife widi HwaifBl 

These qaetticm^ brMi^i ona gitet detl' 
of inftttnestiBg; and dkwertinf^ discvsioD^ 
duniig which ps^ and maauiia weve c^ir 
appealed to^ and in which/ ihejr took their 
share^ mock to Harry and Lucy^s ddigbL 
The nmnbei: of those with whom thc(f 
shonkd choose ta live^ which at first 
prodigious, on Lucy's part especially, 
giadna% redoced, till atlastitcatneddWn 
to very few indeed — not above five or 
six. 

It wa» observed, thaf Harry, wbo^' in 
foniker times^ desired to see ddj grcM 
mechanics, now desired to know gMat^ 
chcaiHsts too, and sdl aorfjr of sensible: srnd 
ifwenting peo^^ aahe^sttid.. 

This was one good eo&aecpMiiCis^asLiicyr 
remarked, of tbekr havii^: kdSefy travelled 
so much. ^ But t04norroi4^ Hari^," coii« 
tiEXued she, " iaf to be the lairt; day 's liltvdU 
Ikig:^ Areyoui glad or sorryr,: Harry? ida 
net know which I am mjrsrif ; piavtly^glaid^ 
partly sorry I feel. Sorry^ thai the jouiaeys 
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will be at an end, because I like travelling 
very much, and seeing every day some 
new and entertaining things and people. 
But I shall be glad for one great reason to 
come to the end of our 'journey, that we 
may see the cottage by the sea-side. I 
long to know what sort of a looking cot- 
tage it is. Do not you, Harry?" 

" Yes," said Harry ; " but above all I 
wish to see the ocean." 

" And the sea shore," cried Lucy, 
"where I may pick up hundreds of 
shells !" 

" And I hope I shall see ships !" said 
Harry. 

" And a boat with sails, in which we 
may sail sometimes," said Lucy. 

" Yesi I should like that very much," 
said Harry. " I want to know more about 
sails." 

" Shoulder of mutton sails especially," 
cried Lucy; " which I remember reading 
about in Robinson Crusoe. I wonder what 
they are?" 
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Her father sketched for her a shoulder 
of mutton sail, and she was rather disap- 
pointed when she learned, that the name 
arose merely from the shape. 

The conversation was interrupted by the 
sight of a boat on a river ; but it had no 
sails — it was a ferry boat. 

At Harry and Lucy's age it was a real 
pleasure to cross a ferry, though to tra- 
vellers, more advanced in years, it may 
sometimes be a pain, or at least a trouble. 
They are apt to prefer a bridge. 
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NOTE TO PAGE 314, 
On Steam Engines. 

Ewtract of a Letter to the Author, fnm u 
scientific Friend. 

*Mn estimating the power of steam engines and in 
steam boats, it would be much more in congruity 
with powers formerly used, and more magnificent in 
appearance, if the Comparison were made with men 
rather than with horSesj Thus a steam yessel, fur- 
nished with two engines, each of fifty horse power, 
might be stated to have the continual force of four- 
teen hundred rowers. 

** I may add, on the subject of steam engines, that 
we have several working in Cornwall with cylinders 
ninety inches (7ft. 6 in.) in diameter, and ten feet 
clear way for the piston. These dimensions, with 
steam producing an actual power of ten pounds to 
the inch, give an effect of 636 J 70 pounds one foot 
high, which is about half of a good day's work for a 
strong man. I am not sure whether either of these 
engines work double; that is, condenses above as 
well as below the pistons : there cannot be any 
reason against their being so worked, and they cer- 
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taiiily might make ten double titrokes in a minute. 
Their effeet then in 24 hoars, 24 x 60 x 10 x 2 
X 636171 (~| a day's work), would be equal to the 
work of fourteen thousand four hundred (14,400) 
men; and as one horse is equal to about fourteen 
men, the eng^e would equal the work of a thousand 
horses.*^ 
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